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AGTGGTTCAAGAGCTGCAAAGCAAAGTCGCCGCGCTGACTGCCAAGCAGGAAGCAGACAA 
AGGCAACGAATTGATTACCGCCGCGCTGACTTCAGGCAAATTGCTGCCTGCTCAGAAGGA 
GTGGGCAAAAGGCGTATTGAAACAGCCGGGCGGCTTGGCATTTTTGACCGGCTTTATTGA 
AAACGCCCAGCCGGTCGCTGCACTGGCAGGCTCGCAAACGGGCGGCAAAGCACCCGACGA 
5 ACGCGTCGCCGCACTGACTGCGGAAGAGGCAGCCGCAGCAAAAATGCTGGGCATGTCCGG 
CGAAGAATTTGTAAAAATCAAAGAAAGCGAAGGTAAGTAATGGACAAATCAGCGATTTTG 
ACCGCAATCACGGCAGCATTCCGCAAAGAATTTCAAACGGCCTTGGATTCGGATTTCAAG 
TGCAACACTAAGGTACCAGTGGTTGGAACAGATTCAAGAATAAAACACTTGGCGTTTCGT 
AGCCAAGTGTTTTTCTTGGTCGGTGGTTCAACTCATCTTGAACCCTGCGTATCTCCCGAT 
10 CACTGATGTTACGGAAATCGGTTTGTTTGGGGAAGTATTGCCGGATGAGTCCGTTGGTGT 
TCTCATTCAGCCCTTTCTCCCAAGAATGGTAAGGrCGACAAAAATAAGTCTCCGCTTTCA 
ATGCTTTGGTTATTTTGGTGTGTTGGTAGAACTCTTTGCCGTTATCCATGGTAATGGTGT 
GCACCCTGTCTTTATGTGCCTTTAATGCCCTAACAGCTGCCCGGGCAGTGTCTTCGGCTT 
TGAGGCTATCCAATTTGCAGATGATGGTGTAGCGGGTAACGCGTTCGACCAAGGTCAATA 
15 ATGCGCTTTTCTGTCCTTTGCCGACAATGGTGTCGGCTTCCCAATCGCCGATACGGGATT 
TCTGGTCGACGATAGCGGGTCGGTTTTCTATGCCGACACGGTTGGGTACTTTGCCTCTGG 
TCCATGTGCTGCCGTAGCGTTTGCGGTAGGGTTTGCTGCATATTCTGAGATGTTGCCACA 
ACGTGCTGCCGTTGCTTTTGTCTTGGCGAAGGTAGCGGTAAATGGTGCTGTGGTGGAGCG 
TGATCTGGTGGTGTTTGCACAGGTAGGCGCATACTTGTTCGGGACTGAGTTTGCGGCGGA 

20 TAAGGGGGTCGATGTGCTGAATCAGCTGCGAATCGAGCTTATAGGGTTGTCGCTTACGCT 
GTTTGATAGTCCGGCTTTGCCGCTGGGCTTTTTCGGCGCTGTATTGCTGCCCTTGGGTGC 
GGTGCCGTCTGATTTCGCGGCTGATGGTGCTTTTGTGGCGGTTCAGCTGTTTGGCGATTT 
CGGTGACGGTGCAGTGGCGGGACAGGTATTGGATGTGGTATCGTTCGCCTTGGGTCAGTT 
GCGTGTAGCTCATGGCAATCTTTCTTGCAGGAAAGGCCGTATGCTACCGCATACTGGCCT 

25 TTTTCTGTTAGGGAAAGTTGCACTTCAAATGCGAATCCGCCGCCGTCTGAAACAAGGAGT 
CATCATGGCAAAAACCAACAACAAACCAGAAACCGCCGAAACCGCCGCCCCGTCGTTTGA 
AGACATCAAAGCCGAATTGGACGCCGTGCAGGCAGAGCTTGCCGCCGCCCGAAACGATGT 
CGAAATGCTGACCACAGCCTTGGAAAAAGCCGAAGACGACAAAAAGGCACTGTCCGCCGA 
ACTTGCCGAACTCAAAGTGCAGCATACGCAACGTGCCGCCGACGCTTTGGCGGACAGCCG 

30 CGATGTGATGCTCGTCAGTACCGGCGCAGACGGCAAAGAATTTTGGCGCGGCGGCCTGCT 
GTTTGACGGCGGCTGGCGCGAAGTGAAGCGCGCCGAAGTCGGCGAAGCGGTGTGGAAGGC 
AATCTGCGCCGAGCCTATGCTGCAACGCAAGGCGGTCGAGTAATGGCATACGCGACGGTT 
GAGGATATGGTTGCGCGTTTCGGTGAGCTGGAAGTCTTGCAGCTCACCGACCGCAACAAC 
GAGGGGCTGATTGACCGCGAGGTCGCACAAACCGCGCTGGTGGACGCCACTGCCGAAATC 

35 GACGCGTATCTGGGGCGGTTCAGACGACCTTTTGAGGATCTGCCGCCCATCTTGGTGCGC 
CTTTGCTGCGACATTGCCCGCTACCGTCTGACGGCGGCTCAGGGCGTGTTGATTACCGAC 
GAAATCCGCAACCGCTACAAAATCGACGTGCTCGACCTGCTGCGTGCTATGGCCAAAGGC 
GAAGTGCAGCTGGGCGTGGATGATAGCGGCGAAGAAGTGGCCGCGGGCGAAGACGGTATT 
GTGTTTGTAAACGGTAAAAATAAGGTGTTCGGGCGTGATCACTGATATTGAGCAAGCGAT 

40 AACAGACCGTCTGAAACGGGGCTTGGGTCGCATGGTGCGCACGGTTAAAAGCTACAACGG 
CGAGGCCGACGATTTGGCGGGGCAAATCCATACGCTGCCTGCGGTTTGGGTAACGTATGG 
CGGCAGCAAAGTTGAGCCTGCCAGCACCGGCGGCGTATGCGGACGTTATCAGGATACCGC 
CGAATTTGTGGTGATGGTGGCGGCCCGCAATCTGCGCAACGAGCAGGCGCAGCGGCAAGG 
CGGCATCGACAGCCGCGAAATCGGCAGCAACGATTTAATCCGCGCTGTTCGCCGCCTGCT 

45 TGACGGCCAGCGGCTCGGTTTTGCCGATAGCCGCGGCTTGGTGCCCAAAGCGGTGCGCGC 
GATTGCCAATCATGTGCTGGTGCAAAACGCCGCAGTAAGCATATATGCGGTTGAGTATGC 
CATCCGCTTTAACACCTGCGGGTTGGAAAATGACCGCTACCCCGAACGCACCGACAATCC 
CGACGACCCCAACCATATCTTTACCAAGTATCAGGGTACATTGAGCGAGCCGTGGCCTGA 
TTTCGAGGGGTTGGACGGCAAAATTTACGACCCGCAATCCGCCGATGAAATACCTGTAAA 

50 CCTAACCCTTAAGGATAAGCAATGAGCAAAATCAAAGTAACGGCGGCAGATGGCCTGCGT 
GTGCCGACCGAACACAACCCGCACGAATATATCGGCCAAGAGCCGGTGGAGGTGGACGGC 
AACAGCCTGTATTACCGCCGCATGATTGATGACGGCGATTTGGTGGTGGTTGAGGATGCC 
GCCCCAAATACCAAAACCCGCAATACTAAGGGAGAGTAATGATGCCCCATATTGATTTTG 
ACACGATTCCGGGCAGCATCCGCGTGCCCGGGCAGTATATTGAATTTAACACCCGCAATG 

55 CCGTACAAGGTTTGCCGCAAAATCCGCAAAAGGTATTGATGGTTGCACCCATGCTGACCG 
CGGGCATACAGCCCGCCTTAGAGCCGGTGCAACTATTTAGCGATGCCGAGGCGGCCGATT 
TGTTCGGACAAGGCTCGCTGGCGCATTTGATGGTGCGCCAAGCATTTGCCAACAACCCTT 
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ATTTGGATTTGACCGTTATCGGTATTGCCGACCACAGCGCAGGCGTGCAGGCAACCGCAA 
CCGTTACCCTTTCCGGCACGGCCACCGCGCCGGGCGTGGTGGAAATCACGATTGGCGGCA 
AGCAGGTAAGCACGGCCGTTAACACCGGCGAGACCGCCGCCACAGTGGCAGACCGTCTGA 
AAACCGCCATCACTGCCGCCGATGTAACCGTTACCGCATCCGGCAGCGGCGCAGCCGTTA 
5 CGCTGACGGCCAAACACAAAGGCGAGATCGGCAACGAGAGCGGCTTAACCGTGAGCACCG 
GCAATACCGGCCTAACTTATCAAGCCAATGCCTTTACCGGCGGTGCCAAAAATGCGGACA 
TTGCCACGGCCTTGTCCAAAGTGGCGGGCAAGCATTATCACATTATTTGCAGCCCGTTTA 
GCGATGACGCCAACGCCAAAGCCTTGAGCAACCATATTACCAACGTATCCAACGCCATCG 
AGCAGCGCGGCTGTATCGGCGTATTGGGTATGAGTGCGGCCTTGAGCACGGCCACCACCG 
1 0 CTACCGGCGAAATCAACGACGGCCGCATGACCTGTGCTTGGTACAAAGGTGCGGTAGAGC 
CAAACGGCATCATCGCCGCAGGTTATGCGGCGGTGTTGGCCTTTGAAGAAGACCCTGCCA 
AGCCGCTGAACACGCTGGAAATCAAAGGGCTGGCCGTTACACCTGATGCGCAATGGCCGC 
TGTTTGCAGAATGCAACAATGCGCTGTACAACGGCTTGACCCCGCTCACAGTGGTCAACA 
ACCGCGTGCAGATTATGCGTGCCGTATCCACCTATACCAAGTCGGCCAACAACACCGACG 
15 ACCCGGCACTACTCGACATTACCACCATCCGCACGCTGGATTATGTGCGCCGCAGCGTTA 
AAGAGCGCATTGCCCTGCGTTTTCCGCGCGACAAATTGAGCGACCGCCTGCTGCCCAAGG 
TTAAGAGCGAGATTTTGGACGTGCTGATTAAGCTCGACCAAGCCGAAATCATCGAAAACG 
CCGAGGCCAACAAAGGCAAGCTGGTGGTGGCGCGTGCGCAAAACGACCCCAACCGTGTTA 
ATGCCATTATCCCCGCCGATGTGGTCAACGGCCTGCACGTCTTTGCCGGGCGCATTGATT 

20 TGATTTTGTAACCCTTTTCAGACGGCGTTTAAAACAGGTTTAAAGGCCGTCTGAAACCTT 
AAAAAAGGATAAAGCATGAGCGACGCTACCTATGCCGACGCGGTGATTATGGAGATGAAC 
GGCCGCGATATCGAGATTGTGAGCATCAAGCCGCAAACCACTACAGGCCGCAAGCCGGTC 
AAAACGATGAACCGCAACGGCCGAGTCAACGGTTATTGTGACGGCGTAACCGAACACAAA 
TTAAGCGTTACCGCCGCCATTCCGATCGACGGTACGGAAATCGACTGGGACAACATCACC 

25 AAGGCGAAAATCACGATTTACCCCATCAACGACGAAGATCGCCGCACTTCCTACCTCGAC 
TGCTTTACCGTCGATACCGGCGAGCAATATGAAGTCGATAACGAGGCACGCATCGACATT 
GAGATGATTGCTTTGCACAAAATCAAGGAGTAATGCGTGATTACCGTCAAACTGACCCAC 
GGGCTGACCTACAATGGCAAAGTCGTATCTGAATTACGCCTCAAGCCACTGACCGTCGGC 
GGCGAACTGGCGGCGTTCGCCCTGATTGATGACTTGCCCGAGCTGCCCGAAAACGCCACA 

30 AAAGCCGAACTGCTGCAACGCGACGTCCTAGAGACGCTGACCTACTGGTCGCAGCAGATT 
GAAGCCCAAGGTATCCCATCCGACATCCTGACGGCGCAGTGGCTGATGGAAAACCTCTCT 
ACCGAAGACTACCATACCGTGATGGCGGCTCAGGAGGATTTGCGCCTAAAACCGTCCGCC 
GCTACGGCGAGCCCCGATGCGCCGTCGGCGGCGGAGCAGTAAAACGCAGCTACCTGACGG 
CACACAAAAGCTACCGTCAGGCGGTCATCCTGATGGCAAGGCGGGGATAGGGGCGGACGC 

35 AGTGCGCGATATGTGCCACGCCGAGCTGTCGGCATGGTTTGAAGACATCCTGTCGAGCCT 
GGGCATAAAAACGCCGAAGGAAGAGGGAGTGATTGTGTCGAAACGGCTGAGAAAGCCGGA 
GGGAAAATAAAAAGGTCGTCTGAGTTTCAGACGACCTTTTTTTTATTTGACGGTTAGGGT 
TGTTTTCTGCCGATTATTGCAATGGTGTTTGTTTCTTTTTCAAAAACAACGCTATATAAA 
ATACCATCTGCCGGAACGTCTTTTTGCGCTGTTGCTCCTGTCTGATTGGATTCTTTGACG 

40 ACTTCGGTTAAAGCTGTAAAAAGTTGTTTTCCTGCTTCCGATTCGCCCAATTTGTCTGTG 
GTAGTTAAAGACAGAACTGCCTGAATACTGTGTAATCCATTTATGGCATTATTGACTAGA 
TTTTGTCCTTTCTCTCCGTCGGTTTTTAAAATGTAGCCTACTGAGATAGCTCTAATTTTT 
TGCTGCTCGTCCAGTTTGAGCGCAATCGCCCCAAAATCCATTACCAAAGTAAGGTCATAA 
CCACAATCGGTCTTGACAATATTTTTATTATGGATTTTTGTTGAGACGTTCTGAGTTTTA 

45 AATGCTTGCTCCAAATTGATGAGATATTGTTCAACTGTGATGTCCATTGGGGCGGTACAA 
TCAGCAGCCTGGATACTTTGGACAGGTTCTTCGGCTTGTGCCGTTTTTGATTGTTGGTTG 
CAGGCTGATAAAACAATTGAAACACAAATTGCGGAAATCAATTTTTTCATATTCATAAAA 
TATCCCTTTGAATAAAATGGTTATCATTCTAGTATTATAACGCAACAAACAAATAAAGCA 
CGAAAACGGGGTTGAAGCCCATACCGCCTCCCTTAAACAGCCTTTAAACGATAATTGACC 

50 TTGAGTTAATACGTTTAAAGGCTGCTTTTTATGGCAAACGGGAACATGAAACTGTCGTTG 
GTGTTAACCGCCCGAGATGACGGAGCGAGACGGCTACTGGCTGATACTCAACGACAATTA 
GATCGTACCGCGAAATCGCGGGCGCAACTTGAACGGCAAAGCCATACTTATGCGTTGACC 
GGCATCCGCTCAGAAAAACAGATTCAACGCGAAATCATGCTGACACAGGCTGCGTTTAAC 
CGTTTGGCGCGCAGCGGCAAGGCATCACAAAATGATTTGGCACGGGCGGCGGTCGCTACG 

55 CGTAACCGAATTCGCGAGCTGAACGCGGAACTGAAACAGGGCACGGGATTTGCGGACAAG 
ATGGGAAAAATCGGAAGATTCGGTGCAGCTGCGGTGGCTGGTGGCGCGGCAGCGTATACG 
GTGCTTAAGCCTGCTATGGACAACAGAAAGCAGCTTGATGAGAACATCAACCGCGTGTCC 
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AGACAGGCATTTATTGAGGATAACAGTAAATCGGCAGCGTGGATTGCAACTGAAGGTGCG 
CAACAGATCAAGGATTTGGCACTTGAACTTGTCGAGAAAAATGGCGGGACCCACGATAAG 
GCTTTGGATTTAATCAGCGGCATGATGACCACCGGTCTGAATTTTGCCCAAACCAAGAAT 
GAAGCGCAGGCGGCATATGCTTTTGCACTTGCCTCAGAAGGCAGTGGCGAGGATACGGCA 
5 AAACTGATTAAAACCCTGAAAGATGGCGGCATGAGCGGTAAAGACCTGCAACTCGGGCTT 
GAGCACGTCTTGCAATCGGGTTTAGACGGCACTTTCGAGGTGCGGGATATGGTTCGGGAG 
CTGCCGAGCCTGCTCTCTGCCGCGCAACAGGCAGGGATGAATGGTGTCGGCGGTTTGGAC 
TACCTGCTCTCACTCTTACAATCTGCGGCGAATAAATCGGGCAGTCCTGCCGAAGCGGCG 
ACTAATGTGCAAAATCTTTTGAGTAAAACTCTGTCGCCTGACACGATAGGTCGTCTGAAG 
10 AAGATGGCAAATCCGAATGACCCGAAGAAAGGTGTCGATTGGATAGGCTCGGTTGTGCAA 
GGCAAGCAAAACGGCGAAAACGCAGTGCAGGTGTTGTCCCGTCTTGCCGATGCCATGCTA 
GTAAAGGATAAGCAATACCAAGATTATAAGAAACGCGCGGCTGCAGGCGATAAGACGGCG 
GCGGAGCAGGCAAATATGCTTAAGGGCGCGCTTTTGGCGCAACTGCTGCCTGATTTGCAG 
GCAAAACAAGGTTTGCTGGCTGCAACGGATATGACGCAAATCCGTGAATATATGGCTTCG 
15 TTGGCTGGCGTAACGTTGGATAACGGAAAAATTGCTAAGAACAACGAGGCGCGAATGTTG 
TCGGCAGCGGCGCAACAAGAGCAACAGGAATCGCTGGCAATGTTGCGGGAAAGTCTGACG 
GGAACATTGGTGGATATGGAAACCTCGTTTAAAAAGCTGGCAGCGGAATACCCTAATGCC 
ACTCTAGCCCTGCAAGCATTGACGACGGCGGCAACAGCGGCGTCTGCCGCAATGTTATTA 
ACCGCCGGTGGCGGTAAAGGTGCAGGCTTTCTGAAAGATGTAGGTAGTAAAGCGTTGGGA 
20 TGGGGTAAGGCTTCCGCAGGCGGCGTGGCAGCAGGTGCCACAGCGGCAGGCGGTAAGTTG 
CTGTCATGGGGAAAATCTGCCGGTAGCGGGCTCATGAATAATCCAGCGTTAGTTAAACGG 
GCGGGTTTGTTAGGTATGTTGCTGTATTCCGAGTCTTTGGGTGACGGCACATTGCCAAAG 
GGTTTGCGTGGTACCAAGACAACTCCTGAAATGATTAATCGTCTGAAAAACAACGGTATC 
CGATTTGAACCTGCGCCGAAGCGGGAACAGGCGCGGGGTGGTGTCCCTCAGTATTTGGCT 
25 GCTCCGTCAGCGCAGCCTACCGATAAGATGTTGTCTCCGTTGTTTTCAACTCAGACGGCG 
GCGTATCAGGCAGCCATTCAGCAGCAGACGGCGGCGTATCAGGCAGCATTGGCGCAGGAT 
ACGGCTGCAGTTACAACAGGTTTGGCACAAGTGCAAAGTGCGATGGCGTCGGCAAGTCAG 
ACCATCAATACCAATGTGAGCCTGAATATCGACGGACGTGTTATCGCGAATGAGGTATCG 
CGGTATCAAGTGGCCATGTTCGGCCGTGGAGCGGGTCAATAATGAGCGGATGGCATACCT 
30 TATTGCAGGACGCATCTTACAAGGGCGTCGGCTTTGATATTGAGGTGGTGGACGAGAGCA 
ACGGCAAGGCATTGGCCGAGCATGCGCGGCCGTTTGTGCAGGGTATCGACCTTGAAGACA 
TGGGCATGACCGGGCGGCAGGTGCAGATTAATGCGGTGTTTTGGGGCAAGGGCTATGCAG 
GCCGTCTGAAAAAGCTGCTGGATGCGCTGGAGCAGCCGGGCGGCGGCGTGCTGGTGCACC 
CTGTTTGGGGGCGGATGCACAACATGATTGCGGCATCATGGAGTTACCGACATGAGGCCG 
35 ATTATGTGGATTATGCGGGCATCGATATTACTTTCCGCGAGGCGGCCGAAGCGCAGGAAA 
TCTTTGTTTTTGAAAACGCCTTTTTGGTCGAGCTTGAGGCGTTGATTGCTAATATCGACA 
CCTACCGCGAGGCGGCTATCGGCTTTGTTGATGCGGTGTTGGCGGTGGATGCGGGCGTAT 
CAGCTTTATGGGGCAGCGCGCTGGGCATTTGGAGTGCGGCATCGGGTACGTTTGGCGCGG 
TGCGCCGTTTGTTTGATTTGGACAAAATTGCCTTTCCCGATCGGGGCGGATACAGTGCAG 
40 CGGCGTTTAAAAACGGCTCGGCCAAGCTGTTTGCGGATATATCGGTCATGGTAGATACTG 
GCATACGCCGTGAGGCGGGTTTGGCCGATAATGCCATGCACCATGCCGGTTGGTCGCCGC 
GACAGCGGTTTGACGGGGCTGCGGCTGTTGCCGACCGCGCCGCCGCTATCCCTGATAATT 
TGCTGACCGGCCGCTTTTCAGACGGCCTGCAAAACCGCCTGAACCGGTTAACCGCCAAAC 
AGGTGCAGCCGGTAGCGCAGGCGGTGCGCCTGTTATCCACGTCATCGCTGTTGTCGGTGG 
45 CAACGGCATTAATCGAGGCGCATGGCGAAGAGATGACCGCGCCCGATTTGATTGAGGTTA 
ACCGCGCCATGCGCCGCCGTATGCAGGCCGAGATTGCCGCCTTGCGGGCGGTGCAGACGG 
CTGCTGCCGAGTCTGGTGGGCTGACGGCCAACGCCGTGTATACCGAGGCTTACCAAACGG 
CAGAATCCCTGCGCGCGGCGGCAGGCCGTCTGAATGCGTTGGTTGCGGCGGTCATCAACC 
AAAAGCCGCCGCTGATTGTGCGCCAAGCCCCAATCGACGGTACGATACACCAAATCGCCC 
50 ACGAGTTTTACGGCGATATAGCCCGCGCAGCAGAGCTGGTGCGGCTCAATCCCCATATCC 
ACCACCCCGCGTTTATCAAGCGCGGCACTTTGGTCAACAGCTATGCAAAATAATTCATAC 
GGCTATGCCGTGTCGGTGCGCGTGGGCGGTAAAGAGCACCGCCACTGGGAGCGCTACGAC 
ATCGACAGCGACTTTTTAATCCCTGCCGACAGCTTCGATTTTGTCATCGGCAGGTTGGGA 
CCGGAGGCGGCCATACCCGATTTAAGCGGAGAGAGCTGCGAGGTAGTGATAGACGGGCAA 
55 ATCGTGATGACGGGCATCATCGGCAGCCAGCGCCACGGCAAAAGCAAGGGCAGCCGCGAG 
TTGAGCTTGAGCGGGCGTGATTTGGCCGGTTTTTTGGTGGATTGCTCCGCGCCGCAGCTC 
AATGTAAAGGGCATGACGGTATTGGATGCAGCCAAAAAGCTGGCCGCGCCGTGGCCGCAG 
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ATTAAAGCGGTGGTGCTTAAGGCCGAAAACAACCCCGCTTTGGGCAAAATCGACATCGAG 
CCGGGCGAAACCGTATGGCAGGCATTAACCCATATTGCCAACTCGGTCGGGCTGCATCCG 
TGGCTGGAGCCGGACGGCACGTTGGTGGTGGGCGGTGCGGATTACAGCAGCCCGCCGGTG 
GCGACATTGTGTTGGAGCCGCACCGACAGCCGCTGCAATATCGAGCGCATGGACATTGAG 
5 TGGGATACCGACAACCGCTTTTCCGAGGTTACTTTTTTGGCGCAATCGCACGGCCGCAGC 
GGCGACAGCGCCAAACACGATTTAAAGTGGGTGTACAAAGACCCGACGATGACGCTGCAC 
CGCCCTAAAACGGTGGTGGTGTCCGATGCCGACAATTTGGCCGCATTGCAAAAGCAGGCT 
AAAAAGCAGCTGGCCGACTGGCGGCTGGAGGGATTTACACTCACGATAACCGTGGGCGGC 
CATAAAACCCGCGACGGCGTATTGTGGCAACCTGGCCTGCGTGTGCATGTGATCGACGAC 
10 GAGCACGGTATCGATGCGGTGTTTTTTCTGATGGGGCGGCGGTTTATGCTATCCCGCATG 
GATGGTACGCAAACCGAGCTGCGGCTCAAAGAGGACGGTATTTGGACACCCGACGCTTAC 
CCCAAAAAGGCCGAGGCGGCGCGCAAGCGCAAAGGCAAACGCAAAGGCGTGAGCCATAAG 
GGCAAAAAAGGCGGCAAAAAACAAGCAGAAACGGCGGTGTTTGAATGAGTTTGAGTAAAT 
TGGCGAAAAAAACGGCACAAACTGCTAAAAATATCGGCGAAACCCTGCGCGCGGCCTTTC 
1 5 GGGGAAAAATCACGCTGGTGGTGTCGTCCGAGCCGATACAGCGCGTGCAGTTGAGCGGCT 
TGGCCGACGAAACCCTGCAAGACCTTGAACATTTGCAGGAATACGGCTTTGCCAGCCATC 
CGCCCGACGGCAGCGAAGCGGTAGTGATACCGCTGGGCGGCAATACTTCGCACGGTGTGA 
TTGTGTGCAGCCAGCACGGCAGCTACCGCATCAAAAACCTTAAGCCCGGCGAGACGGCGA 
TTTTTAATCATGAGGGTGCAAAAATCGTGATTAAGCAAGGCAAAATCATTGAGGCCGATT 
20 GCGACGTGTACCGGGTTAACTGCAAACAATACGAGGTTAATGCGGCCACGGATGCCAAAT 
TTAACGCTCCGTTGGTGGAGACCAGTGCAGTGTTGACGGCGCAAGGCCAAATCAACGGCA 
ACGGCGGCATGGCCGTCGAGGGCGGCGACGGAGCCACCTTTAGCGGCGATGTTAACCAAA 
CGGGCGGCAGCTTTAACACCGACGGCGACGTGGTGGCCGGCAATATATCGTTGCGCCAGC 
ACCCGCATACCGACAGCATCGGCGGCAAAACCTTACCGGCGGAACCGGCATAGACAAGCA 
25 GACCTTTGGCAGCCTTCGGGCTGCTTTTTTTGTGCGTGTGGGATTGAAGCCCGTGTACTC 
CGTGAGGCCGTCTGAAAACGGCAAAATGCCAACATGGACAAAGAGCTAAACCCCAGCATC 
GGCGACTATACCGGCCGCACCGTCGATACGCTGCAAAATGCCGTGTATATCCGCTTGATG 
ACACCGTTGGGCAGCTGGTGGGCGGATAAAACGCTCGGCTCGCTGCTGCATTTGTTGCAG 
CGCGAAAAAGACCTGCAACGGGTCAGCCTGTTGGCCGAGCAATATGCCGATGAGGCACTG 
30 CAACCGATTGTTAAGAGCGGGCGTGCCGACAAGATTACCGTGCGCGCAGAGCAGCCGCAC 
GACGGCCGCCTGATCCTGCATATCCGGATGGATACGGCGGCGGGCGGGTTTGATTACCGC 
CACGAAGTGCCCGTGATTTAAAGAGGTTTTAAACGTGTTTGAAACGCCGACATTTGAGCA 
AATCCGCGAGCGTATCCTGCGCGATACCAAAAGCCTGTGGCCGGATGCCGATATCAGCCC 
CGACAGCGACCATTATGTGCACGCCAGCCGTTTGGCCAGCTGCGCCGAAGGGCAATATGC 
35 GCATCAAAGCTGGATTGTGCGGCAGATTTTCCCTGATACCGCCGACCGCGAGTATTTGGA 
GCGGCATGCCTCCATGCGCGGCTTGAGCCGCCGCAATCCTACCACGGCCAGCGGCACGCT 
GACCGTAAGCGGTATTGCGCAATCCATGCTTTCAGACGACCTGCAAGTGCGTATCGGCCA 
GCGTTTTTACCGCACTACCGCCCGCGCCGTTATCGGCAGCGGCGGCACGGCGGAAATACC 
GGCAATCGCCGACGAGCCGGGCGCGGCCGCCAATGTGGCGACGGCGAGGCGCAACTGATG 
40 GCCGCCCCCGCCGGTGTGGCCACCGAATGCCGCCTTACCGTACAAGGCGGCACCGACCGA 
GAAAGCGATGCCTCACTGCTGGCGCGTCTGTTGGAAATCATCCGCCGACCGCCCGCAGGC 
GGCAACCGTTACGACTATAAAAACTGGGCGTTGAGTGTTGACGGCGTAACCAGCGCATAT 
GTTTATCCGCTGCGCCGCGGCTTGGGTACGGTGGATATTGCCATTACCTCCGCCGACGGT 
GTGTCGTCGGAAGAAACTGTGCGCCGCGTACAGGCTTATATCGACGAGATGCGCCCGGTA 
45 ACGGCAAAAAATGCGCTGGTACTCAAGCCAACCGTAACGGCGGTGCCTGTTACCGTGCAA 
GTCAAGCTCGACGGTATCGACTTGGACGAGGCCAAGCGCCGCATACGGACGGCCCTAAAA 
GAATATTTCGACACCCTGATCCCCGGCGACGGCCTGACTGTGTCGCAAATCGAGGCTGCT 
ATCAGCAATGTGGATGGTGTGATCGACCGCCGTCTGACTGCGCCGACGGCCAACCGTGCC 
GCCGATACGGTTAACCGCATCGAGTGGTTTAAAGCGGGCGCGATTAATGTAACGGAGATG 
50 CCGTCATGAGCTATCAAGACATCTTGCGGGGCCTGTTGCCCCCCGTGTCGTATGCCCGCA 
ATGCCCCGCGTGTGCGGGCGCAGGCAGAAATAGACGGCGCAGCGCTGGATGCGGTGGCGG 
AATCGGCTCAAAGCGTTGCCGATGCCGTCGACCCGCGCAGCGCCGGCCAAATGCTGGCCG 
ATTGGGAGCGCGTATTAGGTTTGGACGGTACGGGCAAAAACCGCCAGCACCGTGTGTTGG 
CCGTCATGGCCAAGCTAAACGAAACAGGCGGCTTGAGTATTCCTTATTTTGTGCGTTTGG 
55 CCGAGGCGGCGGGCTATCAAATCCAAATCGACGAACCGCAGCCGTTCCGCGCCGGTGTAA 
ACCGCGCCGGCGACCGTCTTGCGCCGCAGGAAATCATGTGGGTGTGGCACGTTAACGTGC 
GCGGCGGCAACAACCGCATTACCCGATTCCGCGCCGGTATCTCGGCGGCGGGCGACAGGC 
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TGACCGATTACAGCGATGCCGTGATCGAGAGCCTGTTCAACCGCCTCAAGCCCGCCCACA 
CCGCTATCCGATTTACCTACCGCTAAAGGACGATTTATGCACCCCATCGAAACCCCCGAT 
AAGACCTTCCACGACGGCGACGGCGTGTCCGAATTGGGCACCATCCTGCCCGCGTGGTGG 
CTCAACCAAGTGCAATCCGAGCTGCTGGCCGTGCTGACTGCGGCCGGTATCCAGCCGGAT 
5 AAGTCGCAGCCTAATCAATTACTGGCAGCACTAAATAGGCTGGCTGTAGTTATCACCGGC 
GACCAAACCGTCAACGGCCAAAAAACCTTTACCGCCCAAACCCAATTCCAAAGCGGCATC 
CATTTATCCGCCAACCAGACGAACTGGAACGGCGGCCACAAAGCCTACATCGGCGCGGAT 
GCCGACAACGCCCACATCGTCTTCGGCGACGACACCCTCCGCCTGCACGGCGCAAACAAC 
CGCATTTCCTACAACAACCACGACATCTTCCACAAAGCCAACAAACCGCGTTTTGCCGAA 
10 GACATCCAAGGCAAACCGAACACACTGTCCGGATACGGCATCGGCAATTTCAAAGTCGAA 
ACATTCCGGGGCGATTTGAACACCCTCAAAACAGACGGCATCTATTCCCTGCCGACGGCG 
GTCGGCAGCTCCAACCTGCCCGTTGAAAACACCGCCTGCCATATCCAAGTCATCGCCGGC 
ACGAAACACGGCTGGTGCAGGCAGTTGGGTTATCCCGCCTACACGTCCGACGTGTACGAA 
CGCCACCAAACGAGCAGCGCAAACGACAACTGGTCCGCATGGAAAAAACTCAATTCGGAC 
1 5 GGCATCCCCGTCGGCGCGATCGTATCCTTTCCCAAAGCCGTACAAAACCCCGCAGGCTAT 
CTCAAAGCCAACGGCACGACCTTTGCACAAAACACCTTCCCCGACCTTTACCGCGCCTTG 
GGCAACAGCAACCGCCTGCCCGATTTAAGCCGTACCGACATCGGCATCACCGCGTGGTTT 
CCGTCCGACCAAATCCCGACCGGCTGGCTGGCGTTTGACGACATCCGCACGCGCGTAACC 
GAAACCGCTTATCCCGAGCTGTACCGTCTGCTGACCGGAAAATACGGCAGCATCCAAAAC 

20 GTCCCGCAGGCGGAAGACCGCTTTATCCGCAACGCGGGCAACAGCTTGGCAGTCGGAACG 
AAGCAGGAAGACGAAATCAAACGGCACGTCCACAAAGTATTTTCACACTGGACAAACCAC 
ACAGACGCGGCAGCCCTCGGTTACGAAGACCGCAACGAAAGGCAGAGAAGCGCGCTCGTA 
TCGACTTGGACGGACGAAAATTTAAACGACAACGGCTTTTTAACCCCGCGCTCGGACAGC 
AAAATGGCGACAGGCGGCGACGAAAACCGCCCCAAAGCCCTGGTTTTAAAACTGTGCATC 

25 AAAGCCGCCGACACCTTGGGCGAAGCCGTGTTTTGGATAAAGTCCCACGGCGAAACCATC 
AACGCAGGCGCGCTGGACGCGGGCACGCTGGCGCAAGGTTTGCAAGACAAAGCCGACCGA 
GACCACACCCACACCGCCGCCCAAATCCAAGGGCTGGACGAAAAAATCAGCACCGCCGTT 
GCCGCGCAATTCACACGCCAAACCATCGGCGGCGTGGATATTGTCAGATTCCCCGACGGC 
ACAATGATACAGACCGGCAGCTACAGGTTCACACGAAGCGGCGGCCCCATCGAAAACGAA 

30 GTCGTCTTCCCCGTCGCCTTTGCCGACGGCAACGTCAAATGCTTCGTATCCGAACGCCAT 
TCGGAACGCGTTACCGGCGATCGAAGGCAACACAACTGGCTGTTTATCCGCGCAAAAAAC 
CACGCCGCCGCCATTATCACCAACTGGTACGAAGGCAGTTGCGACTGGATGGCCATCGGC 
AAAGCCGCCTCGGGAAACGCCGCCAGCTCCCCGATAGGCCCCGAAATACCTGAAACCAAC 
GAAGAACCGCAAAGAGAGAGTGGAAGAACATCAACCGGACCCCGAAACCGCCGCCGCCGA 

35 GACGGCTTGCTCGAGGCACTGCAAGACTAGCGGGCTGTAGAGATGGCTGTAGAGACGGGC 
TGTAGAGATGGCTGTAGAGACGGGTTGTAGAGACGGGTTGTAGAGACGGGTTGTAGAGAT 
GGGTTGTAGAGATGGCTGTAGAGATGGCTGTAGAGATGGCTGTAGAGATGGCTGTAGAGA 
TGGGCTGTAGAGATGGGTTGTAGAGATGGGCTGTAGAGATGGGCTGTAGAGATGGGCTGT 
AGAGATGGGCTGTAGAGATGGGCTGTAGAGATGGGCTGTAGAGATGGGCTGTAGAGATGG 

40 GCTGTAGAGATGGGCTGTAGAGATGGCTGTAGAGATGGCTGTAGAGATGGCTGTAGAGAT 
GGGTTGTAGAGATGGGTTGTAGAGACGAGTTGTAGAGATGGGCTTCAGCCCGCCGATCCA 
AGCAATCCGACCGAAACCGGCCGCGCCGCCAATCCCCCGAAACCTATGCCCCGCCAATCC 
TGCCACTCTTCGTCATTCCCGCCGCTTTCGTCATTCCCGCGAAAGCgGGAATCCAGACCC 
CCCGACGCAACAGGAATCTATCGGAAAAACCGAAACCCCCGCCACCGTCACTCCCGCGAA 

45 AGCGGGAATCCAGCCCCCAAACGCGGCAGGAATCTATCAGAAAAAACAGAAACCCCCGCC 
GCCGTCATTCCCGCGCAGGCGGGAATCCAGACCCCAAACGCGGCAGGAATCTATCGGAAA 
AAACAGAAATCCCCGCCGCCGTCATTCCCGCGCAGGCGGGAATCCAGACCCCAAACGCGG 
CAGGAATCTATCGGAAAAAACCGACCCCCCGCCACCGTCATTCCCGCGCAGGCGGGAATC 
CAGACCCCAAACGCGGCAGGAATCTATCGGAAACGGCTGAAACCGAACGGACTGGATTCC 

50 CGCCTGCGCGGGAATGACGGCGGCAGGGGTTTCGGGATTCCCGCCTTCGCGGGAATGACG 
GAAAGTGGCGGGAATAACGAAAGGCGGGAATGACCGCGCAAAAAGCCGCTGCCCCCTTCG 
GACGGCACCGGCAACAAAAAACCGCACGGCCGAAACCGCGCGGGAAAGGATAGTCGGGCG 
CGCCCGATAAGCAGCGGCCGCCCCCGTTATTTCAATTGGGCGATATATTGGCGCAAAACC 
TCGTTGATGCGCGTCTGCCAGCCCTTGCCGCCGGCGCGGAATTTTTCGACCACATCGGCG 

55 GACAGGCGTATGGTAACGAGTTGTTTCGGGGTTTTGCCTGTGTTTCGTTTTTGCATTACG 
CCCTTTTCTTCCAATTGTTTTTGATGGGAAAAAAGCACCTGTGCCAAGTCTTCGGGCAGG 
GCTTCGGCAATGGGGCGGGCAAGCGCAAAATCTTCGGCGGCAAGTTCCCGCACTTCGCCG 
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TCAGCGTTTGTTAAGGATTGACGTTGCATATTTTTTAACCTCTCTTTTATTCGCTTTGCG 
AAAACTGATGACACGGATGCCGTCTTTTATCGGCGTAAAACAGACAATGTGCAGGCGTTG 
CGTATCGCCTAGATAAGCAGCGGCAACATAACGCGGTTCGGGGTAATCAAAGCGGACATC 
GGGCACAATAACGGCCGTTGTCCAGCGTATTTGCCCGACTGATTCAAAGGGCAAATTCCG 
5 CTCTTCGATATTGCGTTGATTTTTTTCGGAGTCAAATTCAATCTTCATTGCAGCTTGCAG 
CGTATTTTGTCGTTACATTATAAGCGGCAAAAAACCAAAATGTAAATACAAAAAAGGAAA 
CCCCAAAATGACCATCTATTTCAAAAACGGCTTTTACGACGACACATTGGGCGGCATCCC 
CGAAGGCGCGGTTGCCGTCCGCGCCGAAGAATACGCCGCCCTTTTGGCAGGACAGGCGCA 
GGGCGGGCAGATTGCCGCAGATTCCGACGGCCGCCCCGTTTTAACCCCGCCGCGCCCGTC 

10 CGATTACCACGAATGGGACGGCAAAAAATGGAAAATCAGCAAAGCCGCCGCCGCCGCCCG 
TTTCGCCAAACAAAAAACCGCCTTGGCATTCCGCCTCGCGGAAAAGGCGGACGAACTCAA 
AAACAGCCTCTTGGCGGGCTATCCCCAAGTGGAAATCGACAGCTTTTACAGGCAGGAAAA 
AGAAGCCCTCGCGCGGCAGGCGGACAACAACGCCCCGACCCCGATGCTGGCGCAAATCGC 
CGCCGCAAGGGGCGTGGAATTGGACGTTTTGATTGAAAAAGTTATCGAAAAATCCGCCCG 

15 CCTGGCTGTTGCCGCCGGCGCGATTATCGGAAAGCGTCAGCAGCTCGAAGACAAATTGAA 
CACCATCGAAACCGCGCCCGGATTGGACGCGCTGGAAAAGGAAATCGAAGAATGGACGCT 
AAACATCGGCTGAAAAAATACGTTTACCACCTGTTGGTAGCCATCGACCAACTGTTCAAC 
GCCCTAACCGGCGGCGCGGCGGACGAAACCCTCTCAAGCCGCACCTATCGCCGCGCGCGG 
CTCGCCCAAAAGCCCAAAACCCGCTGGAAGATTTTATATACCCTGATCAACGGCGTGTTT 

20 TTCGACCGCCACCACTGCCGGCAGGCGTATATCAGCGAACTGAAAGGCAGGCAGCACGAC 
GCGCGGTTCAACCAAAGCCGCGCCGCCGGGGAAAAGGGGACGCGATGAACTACTTCGGCA 
TGGTAGAGTTTCTGCGCCTGATGGCAATGGTGCGGCCGCCATTTGTCTTCTTCTCCGGCA 
CCCGCAGCGAACTGCCTGCTTATCTTGACCTCGTGGCAGAACTGCGCCTGACCGGATGGG 
AGCGTTTTGCAGGCAGCCAAACCTTGACTGTGAGCAGCACATCAACAGCAATTCAAGCTA 

25 CGACGACCACCTGATTTATAAGTTCTGACCGCAAGTAGCGTACTACTTTTAAAGGCATAA 
GATAATCCCCGTTTAACAGACCATTAAACGGGGATAAATTTGTGCAAAAGCTAATACAAT 
TTCCTACGCTTCGGCGGTGCAAAAGCTGCCGCCAATTCGTGCAAAAGCTGCCGCCGCCTT 
ACATTCCAGTGCAATGCCGTCTGAAACTTCGCTAATCTCGGGTTGCCGCGCGCTGTGTTG 
TTCTTCGGTACTCAGCAAAAAGCCGTACAGACGCTCCAATCGGGCGCGGTAGGCGGTGAA 

30 TTTGTTGTAGAACATCCGGAAGAAAGAAAGCGCGTTTTGCAGTCGCGCGAAGGCTTGGAC 
GGTCTGCTGGATGTCGCCGATTTTGATTTGTCCGGCAAACAGGCGCGGCGCTTGCAAAAT 
AATGGGGAAGAGCTTGATGCCGTTGGTGAACATATCATTAAAGCCGCTCAGGCAGACGCT 
TTGTCGCGCAATACGCCAGCGGTTGCGGATAATGGCTTTAAAACGGTCAGAAAGCTGGTC 
GTGTTCGTGTTTTTCGCCGCTGTAAAACGCCACGCTTTCGGCGTGGTCGCGCACGCGGAT 

35 GAGGGAATAACGGTAGTCGCCGTTGAGTTTTTCGTTTTCATAATTGTAACGAATCAAAGG 
GTTGCCTATCCACATGGCGATAAAGGTCGCCAAAATCACAAATATATAGACAAACCAAAC 
GATGCCGTGCGGAATGTCGAAGCCGAACACGGTCAGGATGCCAGCCAAGCCCCGCAAAAC 
AACGGCAAATTCCAGAGAAGTAACGACCGAATTGACCATGCCGCGCACAAATTCGATGGT 
CGAAGCGATAAATTCCTGCGCGTCCTGTTGGATACGCTGGTCGATGTTGTCCGGCGCGTG 

40 GCGGCGCATTTGCAGGCGGTAGTAGTTTTTGTCGGCAAGCCAGCGTGCTGTCAGCACTTC 
GTTGAGCCGCTCCGACCATTTAATCGCCAAGCCTTGATCGAGGAAGTCGTTGACGACGTT 
GTTAAACGCCCGTATCAGCACCACGCCCGCGTTCATTGCAGCAAACATCCAAAATGCCGA 
AGCATTTCAAATCCTGCATCGAGTCGTAAAGCCCTTTGGACATAAAGGTACTCAACACAT 
TCAGCCGCATTTCGGTTAACACCAGCGTAATCATCGCCGTAATCAGCAGCAAGACTTTGA 

45 CCGCGCTTTTCGGTGTCAGACAAAGCCAAAGCGGTGTGGAATAAAGCTCGGTTTGCCATT 
TCTGCATGGGAAATTTCTTACGGTATCAATGCCGTCTGAAAAAGACGGGTACAGTTGATT 
TTTTGATGAAGTTTGGGGAAGTTTTGCCGGTCAGGGTACATTGCGTGTTAATTTATAGTG 
GATTAAATTTAAACCAGTACAGCGTTGCTTCGCCTTAGCTCAAAGAGAACGATTCTCTAA 
GGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTGCGGCTTCGTCGC 

50 CTTGTCCTGATTTTTGTTAATCCACTATACCATACAACCACGCCGGAATTAAGTTTAAAT 
TTGAATAAAAGGTTCGGGTTCTGCAAAATACAGAACCCGAACCTTGTTCGGATATTGAAA 
CCGGCTGCCCGATTTTGGGCGGTGCGGCTTGCAAGTATCAAGATTCGCATATGCCGTCTG 
AAGCTCGGAGAGGTTCAGACGGCATATGCTTATTTGGGCTGCTCTTCAACGAATCTCGGA 
CCTTTCAAGATGCCGTTGTGAGAATAGGGCGACAGCAGGTTGTATGCGGCGGTTTTGGAA 

55 ACCTGATAACCGCGGTCGGrCAGGCTGTTGGCAATCTGATTGACCACTGCGCTGACCAAA 
GCCCCCAACAGGCCGCTGTTGCTGTTGTTGCTGCCTTCGCGGATGCTGGCCGAACCCGAC 
CACAACTCTTTTCCGTTGCGGGAATCGACCAGCCGTGCTTTGGCGGATACGGTCGTCACG 
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CTGTCTAAAATTTGATATGAAGTGCCGTATTCGGTAACCGTAATGTACAAAACCGCATCA 
TTGCCGAAAATCTGATGCAGTTTTTCCGGCCGGACGGCGTGAATATCGGCGGCATTGGTC 
AAGCCGTTTTGTTTGAAGGTTTCCTCCACGACTGCGGCGGGGAAGACGTAATAGCCGGCT 
TCGGAAAGCGGCGCGGCGGTCGAAGCCAGTACACCCCATGTTCCGTTGACATCGGGCGAT 
5 TCGTTCAGCGGCGGAACCACCAAAATTGAAGCCGGTTTGCTTTCCTTGAATGACGTGTAG 
TCGAAATCGGGCGCTTTTTGAACTTGGCAGGCAGACAGCGCCAACACGGCGGCAAGCCCT 
AAAATCAAAGGTTTCATCGCTTGCCTCCTTTACCGGTTTTCATCAGGAAGTCCATAAATA 
CGCCCGATTCGGGAAACAGCCTTTTCTCTTCTTCAAACTGGCGGAACGCGCCCTCTTTGT 
CTCCCGAACGGGAAAGCAGCAGTCCCAGATGGGCGTGCGCACCCGGGGCGAGCATTCATT 
10 TTTATTGTTGCCGnGCTTCCACAAAGGTATTTTTCCATTCTTTTCGGATCTGCTGTGCCC 
AACGAAAGTGTCGTTCGTTTTTCAAACCT 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 45>: 
gnm_45 

15 CGCGTCCAAATCAACcGCGACACCGGCGAATACCAAACCTTCCGCCGCTGGCTGATTGTC 
GCCGATGAAGcTATACCTATCCCGATGTCGAAAAAACCATCGAGGAAATCCAAGAGGAAA 
TTCCCGGCACTACCATCCAAATCGGCGAATACTACGAAGAGCAGCTGCCCAACGAAGGCT 
TCGGCCGCCAAGCCGCGCAAACCGCCAAACAAATCATCCTGCAACGCATCCGCGATGCCG 
AGCGCGAGCAGAATCTGAACGAGTTTCTCGCCGTCAAAGAAGACATCGTGTCCGGCACGG 

20 TCAAACGCGTCGAACGCCACGGCATCATCGTCGAAGTCGTTGCCGGCAAACTGGACGCGC 
TGATTCCGCGCGACCAAATGATTCCGCGCGAAAACTTCCGCAGCGGCGACCGCATCCGCG 
CCCTCTTCCTGCGCGTCGAAGAAATCGGCAACACCGGCCGCAAACAAGTCATTCTGAGCC 
GTACTTCCGGCGATTTCCTCGTCAAACTGTACGCCAATGAAGTACCTGAAATTGCAGACG 
GCATGCTTGAAATCCGCGCTGTCGCCCGCGACCCGGGACAACGTGCCAAAGTCGCCGTCA 

25 AAGCCAACGACCAGCGCATCGATCCGCAAGGCACCTGTATCGGCGTTCGCGGTTCGCGTG 
TCAATGCCGTCAGCAACGAATTGTCCGGCGAGCGCATCGATGTCGTCCTCTGGTCGCCCG 
AACCCGCGCAATTCGTGATGAGCGCGCTCTCACCCGCCGAAGTCAGCCGCATCGTCATCG 
ACGAAGACAAACACGCCGTCGATGTCATCGTTGCCGAAGACCAGCTCGCGCTCGCCATCG 
GGCGCGGCGGTCAAAACGTGCGCCTTGCTTCCGACCTGACCGGCTGGCAGCTCAACATCA 

30 TGACTTCCGCCGAGGCAGACGAACGCAATGCGGCAGAAGATGCCGCCATCCGCCGCCTGT 
TTATGGATCACTTGAACGTGGACGAAGAAACCGCCGACGTACTGGTTCAGGAAGGTTTTG 
CAACCTTGGAAGAAGTCGCCTATGTTCCTGCCGCCGAACTGCTTGCCATTGAAGGATTTG 
ACGAAGAAATCGTCGATATGCTCCGCAACCGCGCCCGCGATGCCATCCTGACCATGGCGA 
TTGCCGCCGAAGAAAAACTGGGCGAAGTGTCCGACGATATGCGCAACCTCGAAGGCATAG 

35 ATGCCGATATGCTCCGCAGCCTTGCCGAAGCAGGCATTACCACCCGCGACGACTTGGCAG 
AGCTTGCTGTGGACGAACTGATTGAAATCACCGGTGTAAACGAAGAAACCGCAAAAGCCG 
TCATCCTGACCGCACGCGAACACTGGTTTACCGAAGACAAATAAAGGGGGTACAGATGAG 
TAACACAACCGTAGAACAATTTGCCGCCGAGCTGAAACGCCCCGTCGAAGACCTGTTGAA 
ACAGTTGAAAGAAGCCGGCGTCAGCAAAAACAGCGGCAGCGATTCCCTGACGCTGGACGA 

40 CAAACAGCTTCTGAACGCCTACCTGACCAAGAAAAACGGCAGCAACAGCAGCACCATCAG 
CATCCGCCGCACCAAAACCGAAGTCAGCACCGTTGACGGCGTAAAAGTCGAAACACGCAA 
ACGCGGACGCACTGTCAAGATTCCTTCTGCCGAAGAATTGGCAGCACAGGTAAAAGCCGC 
CCAAACCCAAGCCGCACCTGTCCGGCCGGAGCAGACGGCAGAAGACGCGGCAAAAGCCCG 
AGCCGAAGCTGCCGCACGCGCAGAAGCCCGTGCCAAGGCAGAAGCGGAAGCGGCAAAACT 

45 GAAAGCGGCAAAAGCAGGCAACAAAGCCAAACCTGCCGCGCAGAAACCCACCGAAGCAAA 
AGCCGAAACCGCACCCGTTGCGGCGGAAACCAAACCCGCCGAAGAAAGCAAAGCGGAAAA 
AGCCCAAGCCGACAAAATGCCGTCTGAAAAACCCGCCGAGCCCAAAGAAAAAGCCGCCAA 
GCCGAAACACGAGCGAAACGGCAAAGGCAAAGATGCCAAAAAACCGGCGAAACCTGCCGC 
ACCTGCCGTGCCGCAACCCGTGGTCAGCGCGGAAGAACAGGCGCAACGCGACGAAGAAGC 

50 ACGCCGTGCCGCCGCACTTCGCGCCCACCAGGAAGCCCTGTTGAAAGAGAAACAGGAACG 
CCAGGCACGCCGCGAAGCCATGAAACAACAGGCAGAACAACAGGCAAAAGCCGCACAGGA 
AGCCAAAACCGGCAGACAGCGTCCCGCCAAACCTGCCGAAAAACCGCAGGCAGCCGCGCC 
AGCCGTCGAAAATAAACCTGTCAATCCGGCAAAAGCGAAAAAAGAAGACCGCCGCAACCG 
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CGATGACGAAGGTCAAGGCCGAAACGCCAAAGGCAAAGGCGGAAAAGGCGGACGCGACCG 
CAACAATGCACGCAATGGCGACGACGAGCGCGTACGCGGCGGCAAAAAAGGCAAAAAACT 
CAAACTCGAGCCGAACCAACACGCCTTCCAAGCACCGACCGAACCCGTCGTTCATGAAGT 
TTTGGTTCCCGAAACCATTACCGTTGCCGATTTGGCGCACAAAATGGCGGTCAAAGGCGT 
5 GGAAGTGGTCAAAGCCCTGATGAAGATGGGCATGATGGTTACCATCAACCAATCCATCGA 
CCAAGACACCGCCCTGATTGTGGTGGAAGAACTCGGCCACATCGGCAAACCTGCCGCAGC 
CGACGACCCTGAAGCATTCTTGGACGAGGGCGCGGAAGCAGTGGAAGCCGAAGCATTGCC 
GCGTCCGCCCGTCGTTACCGTGATGGGCCACGTCGACCACGGCAAAACCTCGCTGCTGGA 
CTACATCCGCCGTACCAAAGTGGTACAGGGCGAAGCGGGCGGCATTACGCAGCACATCGG 
1 0 CGCGTACCACGTTGAAACCCCTCGCGGCGTGATTACCTTCTTGGACACCCCGGGCCACGA 
AGCCTTTACCGCTATGCGCGCACGCGGTGCGAAAGCAACCGACATCGTGATTCTCGTGGT 
CGCCGCCGACGACGGCGTGATGCCGCAAACCATCGAAGCGATTGCCCACGCCAAAGCTGC 
GGGTGTACCGATGGTGGTTGCCGTCAACAAAATCGATAAAGAAGCCGCCAACCCAGAGCG 
TATCCGCCAAGAGCTGACCGCACACGAAGTTGTGCCTGACGAATGGGGCGGCGATGTACA 
1 5 GTTTATCGACGTTTCCGCTAAAAAAGGCCTGAACATCGATGCATTGCTCGAAGCCGTCTT 
GCTCGAAGCTGAAGTTTTGGAACTGACCGCACCTGTCGATGCGCCCGCCAAAGGCATCAT 
CGTCGAGGCGCGCTTGGACAAAGGCCGCGGCGCGGTTGCCACATTGCTGGTTCAAAGCGG 
CACGCTGAAAAAAGGCGATATGCTGCTGGCCGGTACGGCATTCGGCAAAATCCGCGCGAT 
GGTCGATGAAAACGGCAAATCCATTACCGAAGCCGGTCCGTCCATCCCCGTCGAAATCCT 

20 CGGCTTGTCCGACGTACCGAATGCGGGTGAAGACGCGATGGTATTGGCGGACGAGAAAAA 
AGCGCGCGAAATCGCCCTCTTCCGCCAAGGCAAATACCGCGACGTGCGCCTTGCCAAACA 
GCAGGCGGCGAAGCTGGAAAATATGTTCAACAATATGGGCGAAACCCAGGCCCAATCTTT 
GTCGGTCATCATCAAGGCAGACGTGCAGGGCTCTTACGAGGCTTTGGCGGGCAGCCTGAA 
AAAACTGTCCACAGACGAAGTGAAAGTGAACGTGTTGCACAGCGGCGTGGGCGGCATTAC 

25 CGAATCGGATGTCAACCTTGCCATCGCTTCGGGCGCATTCATTATCGGCTTTAACGTGCG 
TGCAGATGCCTCTTCGCGCAAACTTGCCGAAAATGAAAACGTGGAAATCCGCTACTACAA 
CATCATCTACGATGCCATCAACGACGTGAAGGCGGCGATGAGCGGTATGCTTTCCCCGGA 
AGAGAAAGAACAGGTTACCGGTACGGTCGAAATCCGTCAGGTCATCTCCGTTTCCAAAGT 
CGGCAACATTGCAGGCTGTATGGTTACCGACGGCGTGGTCAAACGCGATTCCCATGTCCG 

30 CCTCATCCGCAACAACGTGGTTATCCACACGGGCGAACTGGCTTCGTTGAAACGCTATAA 
AGACGATGTAAAAGAAGTCCGCATGGGCTTCGAGTGCGGTCTGATGCTCAAAGGCTACAA 
CGAAATCATGGAAGGCGACCAACTGGAATGCTTCGACATCGTCGAAGTTGCCCGCAGCCT 
GTAATTCCTTTGCAAATAAAATGCCGTCTGAAGCGTTCAGACGGCATACGAAACGGGTTC 
TGTATCATACAGAACCCGTTTTTTGTCGCAAATCGGCTTCAGACAGCCCTCTTGCCTTAT 

35 CCCGATTTGAATCTGACTTGCCATACAAACAGGCTTCAGACGGCATTATTTGCCCGCTAA 
ACGTATCCCAAGCTTCTCCGCATATTCCCTGCGTTCGGCGCGGCTGGTTTCCGGGCGGTG 
CGTATTGAGCGACGACCATTTCCAATGACTGCGGGCTTTGTTGAGTTCGGGCGGGAGTCT 
GGCGGCATCCCACGGGACTTTGCGGCTGTGCAGCTCGATATCCGACTGTGCCGCGTGTCC 
GCGCGTTTGCAGGACGTGGAGCAAATCGAGGGCGCGGGCGGCGAGCAGGGTCAGGGTTTC 

40 AGGGTCGGTGTGCAGGGTTTGGCGGCCAGCGAGTTTGTCGGAAATGGTGCGGGTATTGGG 
CAGGATGCCGCCCAAAAAGCCGCCGATTGCCGTACCCAATCCGAGCGAGCCGCCGAGTGT 
GGCGATGTCCAGCCCCAAGCCGATGAGCGCGCCGGTTGCCGCGCCCGTGCCGGTGCGGAT 
GCCGTATTGTTTGAGCAATTCGCTGTCGAACGGGTCTTGGCGGAAGGCTTGCGGCATCCA 
GTCGCCGCCGTCGATTTCGCTGTGGTAGAAACGGTAGAGGGCAAACAGCCGCTGCTGCAT 

45 CTGCCGTTCGAGTTGGCGTATTTCCGCCTGCATGGTTTGCAGCACGGTGGCGGTATCCTC 
GTTTTCGTCCACTTCCTGCCTGAAGGCGGCGGCATCAATTAAAAAGTCGGCGATTTCGCG 
GCGCGCTTCGCCGTCCAGCCGCTGCCATTCGCGCCGGCGCATGGCTGTCAGGCGGTCAAG 
TGTGCTGCGTTCGGGCAACATGGTGGCGAGGTTTTCCCACAGGCGCAGTTCGCCTTCAAA 
ATCAAAGGCGACGGTGTCGAACCCTGCGAAAACGTGCAGGTTTCTCCTCGCCAGCATGGT 

50 TGTCCACGATTCGGGAAGCTGTCCGCCGGTAAAGTTGAACACGGGCATAACCGGTTTGGC 
ACACCATGAAAGGATGGTCAACTCGTCCCTGTATTTGTCGAGGACGGGTTCGCGCGCGTC 
GATGACGTACATTGCCATATCGCTTTGCAAGACTTGCCGTAAGACTTTGGCTTCCTGATT 
GAAATCATGGTGCGCACCGTGGCTGCCGAGAAACTGTTGCAGCCGTTCGATGCCGTCTGA 
ACGATTGTCCGTATGGTTTTCCAGCCATTCCAGCACGCCGCCCGCGTCTTCGAGTCCGGG 

55 CGTGTCGTACAGGAAAACCAGCGTGTCTGCGCCGTCGCTGATGGCGGCTTCTTCGACATG 
ACGCGTGGTCGATGGGGCGTTTTTGACTTCGCCGAAACCGCTGTCGCGCAAAAGGGTACG 
CAGGAGCGAGGTTTTGCCGGTGTTGGTGTGTCCGACGACGGCGAGGGAAAGGGGTTGTTT 
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GTTCATGATGTTTTTGAAGAATGGATTTTCAGACGGTCTTTTTTCAGAATGGCGGCTTAA 
CAGAACATTTCAAGTGAGTTTATTGGTCTTTCAAACGCCCTTCCTGCGCCGCCCTGTCAG 
GCTCAAGCCACGCCGCGCCGCATTCGGCCAGCGCGTTACGCCAATGTTCCAGCTTTTCCG 
AAAGGTCGTCTGAAAGCCCCTGTTCCGCCAAAAGCTGCACCACCGCGCCGCCCTGCGCCG 
5 CTTCCGAGAGTCGGACAATCTGCCGCAACACGCCGCGGTCCGGCACAGTTTGGGCGCGCA 
CGCCGATAAGCAGTTGCGCCGGTTTCTGCTTCAGCTCTGTCTCCAGCGCGGCAACCTGTT 
CCCGATTGGTGGCAACGCCCTTATCCAGCCATTCCTGCGCCAGCCTGCCCTCGAACCATT 
CGCCGTCCTGCCACTCGGTCTCCAGCATGACCGCCCATTTCGGCGCATCGTTCAAGATGA 
TTTTCGGTGAAACGGCGGACACGGTTTCCCGACGCGTATCCGCATCGGTGATTTTGTTCT 

10 GCCAGCGGCGGATGACCGCCTGATAATAGGGCTTTTCCAAATCCAATCCGTTTTCGCTTG 
TTTTCAAAAGGATTTTACACACTACCCAAGCCAGCAGGCGCGGCAGGATGCCGTAGCAGG 
CGATACTGCCGACCAGCAGCCCCGACCAAGCCCGCGCATCGGCAATATTGCCGTTCAGAC 
GGCCTTCGATGACCGCCCGCGCATCGGGGACAGGGAAACCGAGTTTCGACGGCAGCCATG 
CCAACATTTCCACCGCGCGTACCGAAGCGGCATTGCTCAACAGCGTGCTTTCCCAGTTGA 

15 ACGTATATTGCCGCACCAAAAGCAGCAACAATACCGACACCAGCATTCCGAGCAGCGTGC 
AGAGCCACAGGCTGTGCGACGTTGCGCCTATTTTCCAACGTACCGAAGGTTGCCGCCACT 
CGTCCGCATACAGCCGCAACACCGCCTGATTTACAGGGTCTTTGCCCCGAAACCACGTCG 
CCGGACTGCTGAAAAAACGCCCCACTTTCACACGCAGGAACAACATTGCCAACCATACTG 
CCAGCATCAGCGTATTCATGCCCAACACGCCCGCCAAAACCAAAAAGAAATTCAGACCCT 

20 GATTGTCCATTAGAAGATAAGTGACTGAAAAACCGGTAAAAAATGCAAACGTCGCCGCCA 
CCACCCACAACCAGAACGACCCCGCACGCACACGTTCCAACGTCTCCCGCAGCATACGGT 
TCCTGTCAATCATCTCCGCCCGACGGATGATTTTTTCCTCCGTACTGCCGTCCACGCGGC 
GCAAAGCCTCCGTCGCCTGTACGGGATCGCCGCTGAAAATAAAACCGCCTTCGTCCAAAA 
TACGGACCAGCTCAACCAGTTTTCGGGATGGATTCAACATAAAATGCCGTCTGAAAATAA 

25 AAAACAGATTTTAACACACGCATTTTCAAGAATATTCACAGTGTAGGCAAAGAGTAAATC 
TCACACAGAAGCAAAAGTATCGGCGTAAACTGACTGCCTCTACTTTCCCGAAAGATTGTG 
CGATGTATACAGGCGAACGCTTCAATACTTACAGCCATTTGAGCGGTTTGATTCTGGCGG 
CGGCAGGTTTGGCGCTGATGCTGCTGAAAACCATAGGACACGGGGACGGCTACCGTATCT 
TCAGCGTATCGGTTTACGGCATCAGCCTTCTTCTGCTCTATTTGAGTTCCTCGCTGTACC 

30 ACGGAATTGCAGCCGGAAAACTGAAAAGCATTTTGAAAAAAACCGACCACTGCATGATTT 
ATGTGCTGATTGCCGGAAGCTACACACCGTTTGCACTGGTTTCTTTGAGAAACGGGCCGG 
GCTGGACGGTATTTTCACTGTCCTGGCTGCTGGCGGCTGCAGGAATCGCACAAGAACTCA 
CCATCGGACGGAAAAGCGAAAAACGTCTGCTGTCTATTGTGATTTATGTCGTCATGGGTT 
GGATGGTCTTGGCGGTAATGAAATCCCTGACAGCCTCACTCCCGTCGGCAGGACTGGCTT 

35 GGCTGGCGGCAGGCGGTATGCTGTACAGTGTCGGCATTTACTGGTTTGTAAACGATGAAA 
AAATCCGACACGGGCACGGAATCTGGCATCTGTTCGTATTGGGCGGCAGCATCACCCAAT 
TTGTCAGCGTGTACGGTTACGTAATCTGAATGCCGTCTGAAAAGCAAAACCTCCCGTTCC 
TGAAGATTGGGAGGTTTTCTGTTTGCCGGACATCAGCCCTTGTCGTGGAACTCGTGGAAT 
TCATACTGATAGGACAAATCCCGACCCGCTTTTTTCTGTGCCAAATAATCATCATAAATG 

40 GCGCGGATTTCCTTACGCAACAAAAACAGGGCTATCAGGTTGGGGATAACCATAAAACCG 
TTGAACATATCCGACAGACTCCAAACCAAATCGACTTTGCCGAGCGTACCCAAAACAATG 
GCAAGCAGAACCAATGCGCGATAGATGCCCAAGTGTCTTCCCCTGAAAAGAAAACGGATA 
TTGGACTCGCCGAAATAATACCAACCGATGATGGTGGTGAAGGCAAAGAAGGTCAGACAC 
ACGGCAAGCAATTGCGAACCGAAGCCCGGAAATGCCTTGTTAAAGGCAAATTGAGTAACC 

45 GCCGCGCCCTGTTCGCCCGAAAGGTTGGCATCGGTCAGCAGGATAATCAATGCCGTAGCC 
GTACATACCAAAATCGTATCGATAAACACACCGACAAATGCCGCCATACCTTGCTGCACA 
GGGTGCTTCACATCCGCAGTCGCGTGGGCGTGCGGAGTCGAACCCATACCTGCTTCGTTG 
GAAAACAGACCGCGCGCCACGCCGAAACGTATCGCTTCGCGCATACCGATACCCGCAGCA 
CCGCCCAAAACGGCTTCGGGATTGAAGGCGGCGGTAAAGATGTGGTTGAACATCGGCACA 

50 ATATGGTCGGAAAATTCAAACAGGATAACGACGGCGCACAAAATATAAACAACCGCCATA 
AACGGCACGACAAATTGGGCGATATTGGCAATACGGTTCACGCCGCCAATCACAACCATG 
CCCGCAAGGACGGCAAGCACAATACCGACTGCCAAAGAAGGCACATCAAATGCAATGGTA 
ACGGCAGAAGCAATGGAGTTTGCCTGTGTCGCATTACCGATAAAGCCCAATGCGATAATC 
AACGCAATGGAAAAGAAACCGGACAAAAAACGCGCCGCGCCCCTGCCGATTTTCGGAGTC 

55 AGACCGTGGGTGATGTAGAACGCCGGCCCGCCGATGTATTTGCCGTGGCTGACGACGCGG 
TATTTCTGCGCCAGCAGTGCCTCCGCAAAAATCGTGGACATCCCCAAAACGGCAGAAACC 
CACATCCAAAAAATCGCGCCCGGCCCGCCTGCGGTGATGGCGGTCGCCACGCCGGCAACG 
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TTGCCCGTACCGATTTGCGCAGATATGGCAACCGCCAACGCCTGAAACTGCGATAAAGAC 
TTGTCGTCTTTATCGCCTTTGGCAAACAAGCCGCCGAATACGGATTTGAATCCCGCGCCC 
AGCTTGGTAATCTGCGGCGCACCAAGATACAGCGTAAAAAACAGGCCGATACCCAAAAGC 
GCGTAAATCAGCAGGTAGTCCCAAAGGAACCGATTGACTGTACCCACCAGAACAGACAAT 
5 ATATTTTC CAT AAAAT AAAC C T T AT C T TACAAT T AAAAT G ACT GC C T T CC AAAAGAC AT T 
CCAATAAGGAAACACGGCGAGCAGACCGTATTTGCCGCAACAGATGCCTTAAATTGTCAA 
CAATCGGGGAGAAGCTGCGC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 46>: 
10 GNMAA91R gnm_46 

CCTTCGACCAAAACGACTTCGTACTGCGCCGCCAATTCTTGTGTGGCGGTGCGGATTTTG 
TCCAAGTCCAAAGCCCTGCCATCCAGTCGGGCGGCGAGGTGAGGCGAAnGGnGATAGCTG 
AAGATTTCGGGCATAGTCAGCCGCCGTTTGTCGGCTTCCTGCATCGGTATGCCCATAATT 
TTGCGGTGGACGGCGATGTCGTCGGCCAATAACCTCATGATGGAATAGTACCGTTTTTCA 
15 AAGGTACTTTAATCATAGAGCGTCGAGCTTGATCCATTGCTTTTTGAACAGCAACTGGTA 
CTTCTTTTGATTTACCTTTGCCCATACCAATGnGACCATnACCATCAACCAA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 47>: 
gnm_47 

20 TTTATTATGCTGCCTTTCCTGCTGTATTTCCTGTCCGGTACCCTGAGTCAAGAGTCTGCA 
TTTGAAACTTACCGTGCCATTGTTTCCCATCCTTTGGTCAAGCTGGTTTTAATCGGTGTA 
TTGTGGGCTTATCTGCACCATTCTCTCGCCGGTATCCGCTTTTTATTTTTGGATGCGCAC 
AAAGGCCTTGAGCTGAATACTGCGCGCAATACCGCTAAAGCCGTATTTGCTTCTGCATTG 
GTTTTGACTGTCGTTTTGGGAGCGTTGTTATGGTAGAACGTAAATTGACCGGTGCCCATT 

25 ACGGTTTGCGCGATTGGGTGATGCAACGTGCGAC7GCGGTTATTATGTTGATTTATACCG 
TTGCACTTTTAGTGGTTCTATTTTCCCTGCCTAAAGAATATTCGGCATGGCAGGCATTTT 
TTAGTCAAACTTGGGTAAAAGTATTTACCCAAGTGAGCTTCATCGCCGTATTCTTGCACG 
CTTGGGTGGGTATCCGCGATTTGTGGATGGACTATATCAAACCCTTCGGCGTGCGTTTGT 
TTTTGCAGGTTGCCACCATCGTTTGGCTGGTCGGCTGTCTCGTGTATTCAGTTAAAGTGA 

30 TTTGGGGGTAAGTATGGGTTTTCCTGTTCGCAAGTTTGATGCCGTGATTGTCGGCGGTGG 
TGGTGCAGGTTTACGCGCAGCCCTCCAATTATCCAAATCCGGTCTGAATTGTGCCGTTTT 
GTCTAAAGTGTTCCCGACCCGTTCGCATACCGTAGCGGCGCAGGGCGGTATTTCCGCCTC 
TCTGGGTAATGTGCAGGAAGACCGTTGGGACTGGCACATGTACGATACCGTGAAAGGTTC 
CGACTGGTTGGGCGACCAAGATGCGATTGAGTTTATGTGCCGCGCCGCGCCTGAAGCCGT 

35 AATTGAGTTGGAACACATGGGTATGCCTTTTGACCGTGTGGAAAGCGGTAAAATTTATCA 
GCGTCCTTTCGGCGGCCATACTGCCGAACACGGTAAACGCGCGGTAGAACGCGCCTGTGC 
GGTTGCCGACCGTACAGGTCATGCGATGCTGCATACTTTGTACCAACAAAACGTCCGTGC 
CAATACGCAATTCTTTGTGGAATGGACGGCACAAGATTTGATTCGTGATGAAAACGGCGA 
TGTCGTCGGCGTAACCGCCATGGAAATGGAAACCGGCGAAGTTTATATTTTCCACGCTAA 

40 AGCTGTGATGTTTGCTACCGGCGGCGGCGGTCGTATTTATGCGTCTTCTACCAATGCCTA 
TATGAATACCGGCGATGGTTTGGGTATTTGTGCGCGTGCAGGTATCCCGTTGGAAGACAT 
GGAATTCTGGCAATTCCACCCGACCGGCGTGGCGGGTGCGGGCGTGTTGATTACCGAAGG 
CGTACGCGGCGAGGGCGGTATTCTGTTGAATGCCGACGGCGAACGCTTTATGGAACGCTA 
TGCGCCGACCGTAAAAGACTTGGCTTCTCGCGACGTTGTTTCCCGCGCGATGGCGATGGA 

45 AATCTACGAAGGTCGCGGCTGCGGTAAAAACAAAGACCATGTCTTACTGAAAATCGACCA 
TATCGGCGCAGAAAAAATTATGGAAAAACTGCCGGGCATCCGCGAGATTTCCATTCAGTT 
CGCCGGTATCGATCCGATTAAAGACCCGATTCCCGTTGTGCCGACTACCCACTATATGAT 
GGGCGGCATTCCGACCAATTACCACGGCGAAGTTGTCGTTCCGCAAGGTGAAGATTACGA 
AGTGCCTGTAAAAGGTCTGTATGCGGCAGGTGAGTGCGCTTGTGCTTCCGTACACGGTGC 

50 GAACCGCTTGGGTACCAACTCCCTGTTGGACTTGGTGGTATTCGGTAAAGCTGCCGGCGA 
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CAGCATGATTAAATTCATCAAAGAGCAAAGCGACTGGAAACCTTTGCCTGCTAATGCAGG 
TGAGTTGACCCGCCAACGTATCGAGCGTTTGGACAACCAAACCGATGGTGAAAACGTTGA 
TGCATTGCGTCGCGAACTGCAACGCTCTGTACAACTGCACGCCGGCGTGTTCCGTACTGA 
TGAGATTCTGAGCAAAGGCGTTCGAGAAGTCATGGCGATTGCCGAGCGTGTGAAACGTAC 
5 CGAAATCAAAGACAAGAGCAAAGTGTGGAATACCGCGCGTATCGAGGCTTTGGAATTGGA 
TAACCTGATTGAAGTGGCGAAAGCGACTTTGGTGTCTGCCGAAGCACGTAAAGAATCACG 
CGGTGCGCACGCTTCAGACGACCATCCTGAGCGCGATGATGAAAACTGGATGAAACATAC 
GCTGTACCATTCAGATATCAATACCTTGTCCTACAAACCGGTGCACACCAAGCCTTTGAG 
CGTGGAATACATCAAACCGGCCAAGCGCGTTTATTGATGCGTTTTCAGACAGTCTTCGCC 
10 TCAAAGGTCGTCTGAAATCTAACCATACCCACATTGAACTGCTTGAATTTATAATACAAA 
ATCATTGGGCAGTTGATGAGAAAAGGAACACTTCTCATGGAAAAAATGAGTTTTGAAATT 
TACCGTTACAACCCGGATGTTGATGCCAAGCCTTATATGCAGCGTTACGAGTTGGAATTG 
GAACCGACCGACGTGAAACTTTTGGATGCTTTGGTACGCCTGAAAGCACAAGACGATACC 
TTGTCTTTCCGCCGCTCCTGCCGCGAAGGCATTTGCGGATCGGACGGTATGAACATCAAC 
15 GGCAAAAACGGCTTGGCGTGTTTGACCGATCTGCGTGGCTTGAAACAGCCAGTTAAAATC 
CGTCCTCTGCCAGGTCTGCCTGTTATCCGCGACCTGATTGTGGATATGACCCAGTTCTTC 
AAACAATACCATTCCGTCAAACCTTATGTTGTCAACGATAATCCGATTGATGCGGACAAA 
GAGCGTCTGCAAACTCAGGAAGAGCGTAAAGAGTTGGACGGTTTGTACGAGTGTATTTTG 
TGCGCCTGCTGTTCGACTGCCTGCCCGTCATTTTGGTGGAACCCTGATAAATTCGTCGGT 

20 CCGTCCGGTTTGCTGAATGCTTACCGTTTCATTGCGGACAGCCGTGATACCATCACTAAT 
GAGCGTTTGGATAATCTGAACGACCCATACCGTTTGTTCCGTTGCCACACCATTATGAAC 
TGCGTAGACGTATGTCCTAAACACTTGAATCCGACCCGAGCCATCGGTAAGATTAAAGAG 
AT TATGTTGAAACGGGCCGTTTAAGAAATGATGGTTTTTGACGATATTGCCAAACGGAAA 
ATCCGTTTTCAAACCCGCCGGGGATTGTTGGAATTAGATTTAATCTTCGGCAGGTTTATG 

25 GAAAAAGAATTCGAGCATTTGAGCGATAAAGAGCTGTCCGAGTTTTCCGAAATCCTTGAA 
TTTCAAGATCAAGAATTGCTTGCCTTGATTAACGGGCATTCGGAAACGGACAAAGGGCAC 
CTTATCCCGATGCTTGAAAAAATCAGACGGGCATGAGGCATCTGAAATCTGCCTGCAGGC 
AGATTTCAAAATGCAAAAGCCGTCTGAAGGCAAAGAACGTGCTGCGGATGCAGTAACGTG 
GGTTATAACTTGCAAAGGAGCAATAATATGTCCAAATCAATCAAACTCAACGTACCGGGT 

30 CAGGCAGGTTTGGAGCTGCCGGTATTGGAAGCCAGCATCGGGCACGATGTGGTTGACATT 
CGGGGGCTGACAAAAAATACAGGTTTGTTTTCCTTCGACCCCGGATTTGTTTCAACCGCA 
AGCTGTGAGTCTAAAATTACTTACATCGACGGCGATCAAGGCTTGCTTTATTATCGCGGA 
TACCCCATCGAGCAGCTGGCCGAAAAGTCCGATTATTTGGAAGTCTGCTACCTGTTGATT 
TACGGCGAACTGCCGACTCCCGAGCAAAAGGCAGAATTTGACAATACCGTCCGCCGCCAC 

35 ACGATGGTGCATGAACAGCTGACTTGGTTCTTCCGGGGGTTCCGCCGCGACGCGCATCCG 
ATGGCGATGATGGTCGGCGTGGTCGGCGCACTGTCTGCGTTCTACCAAGACAGCTTGGAC 
ATTAGCAATCCCGAACACCGCAAAATCGCGATTTACCGCCTGATTTCTAAAATCCCGACC 
ATTGCGGCAATGTGCTACCGCTATTCAAACGGTCTGCCGTTCAATTATCCGAAGAATAAT 
CTTTCTTATTCCGAAAACTTCCTTCATATGATGTTCGCCACGCCGTGTGAAGACTACAAA 

40 CCCAATCCCGTTTTGGCACGCGCGCTCGACCGCATCTTTATTTTGCATGCCGACCACGAG 
CAAAACGCCTCAACTTCAACCGTCCGTCTGGCAGGGTCTTCGGGTGCGAACCCGTTTGCC 
TGTATTGCTGCCGGTATCGCCTGCCTGTGGGGTGCTTCGCACGGCGGTGCGAACGAAGCC 
GTGTTGAAAATGTTGGACGAAATCGGCGATGTGTCTAATGTTGCCGCATACATGGAAGGT 
GTGAAACAACGCAAATACCGTCTGATGGGCTTCGGTCACCGCGTGTACCGCAATATGGAT 

45 CCGCGTGCCAGCATTATGCGCGAAACCTGCTATGAAGTTTTGAAGGAATTGGGCTTGGAA 
GACAGTCCGAAATTCAAACTGGCGATGGAATTGGAACAGATTGCGCTGAAAGACCCGTTC 
TTTATCGAACGCAAACTGTATCCAAACGTCGATTTCTATTCCGGCATCGTCCTGTCCGCG 
CTGGGCATCCCGACCGAAATGTTTACCGTCATCTTCGCCCTGTCGCGCAGCGTGGGCTGG 
ATTTCGCACTGGCACGAGATGATTAGCGATCCTTCGCTGAAAATCGGCCGCCCGCGCCAG 

50 CTTTATACCGGTTCGGAACGCCGCGATTATGTGCCGCCAGGCGAGAGGTAACATACATTA 
ATATATTGTCAAACAGGCAATATCAGAGAACCGGATTGTTTCCCGAATCCGTCTGATTGT 
AGTCGGATGAAATCAAGACAAGCAATCCGGTTTAAAATAGGGTAGAATAAAATGTCTTTT 
CAGGCGGCATCAGTTTAGCCGTCAGGACGCGGACTTCTACCCTTTGTTTATATTTTAAAG 
AAAAGAGCGCACGCCATGATGGACGAAAAACTCAATTTCTCTTACCTGTTCGGTTCAAAC 

55 GCACCTTACATTGAGGAATTGTACGAGGCTTTTTTGGAAAACCCCGATGCGGTTGATGAA 
AAATGGAAGCAGTATTTCACCGATTTGAGCAAACAGCCGGGGACGGTTGCTGTCGATGTC 
GCACACACACCGATTCGCGAATCATTTGTTACTTTGGCGAAAAAGAAAATTGCATCTGCC 
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GTTGCGGGCGGTGCGGATGAGGCAATGCTGAAAAAGCAAGTCAGCGTTTTACGGCTGATT 
TCCGCCTATCGTATCCAAGGCGTGGGTGCAGCCCAACTTGATCCGCTCAAACGTATCCCC 
CCGCGCGATATTGAAGCCCTCGATCCGAAATTCCACGGTCTGTCAGATGCCGATATGGCG 
CTTCAATTCAATATGGGCGAGGGCGATTTTGCCAATCGCGGCAAACTGCCTTTGTCCCAA 
5 ATCATCAGCAACCTCAAACAAACCTACTGCGGCCACATCGCATTGGAATATATCTATATT 
CCCAATACCGAAGAGCGCCGCTGGGTACGCAATTATTTTGAAAGCGTATTGTCCACACCG 
CATTACAATGCCGATCAAAAACGCCGTATCTTGAAAGAGATGACTGCTGCCGAGACTTTG 
GAACGTTATCTGCATACCAAATATGTCGGTCAGAAACGTTTCGGTGTCGAAGGCGGCGAA 
AGCGCGATTGCCGGTTTGAACTACCTGATTCAAAACGCCGGTAAAGACGGTGTGGAAGAG 

10 GTCATCATCGGTATGGCGCACCGTGGCCGTCTGAATGTTTTGGTGAACATTTTGGGCAAA 
AAACCCGGCGATTTGTTTGCCGAATTTGAAGGTCGTGCCGAAATCAAACTGCCCAGCGGC 
GACGTGAAATACCATATGGGCTTCAGCTCCGATATTGCCACGCCGCACGGCCCGATGCAC 
GTTTCTTTGGCGTTCAACCCGTCACACTTGGAAATCGTCAACCCGGTGGTGGAAGGTTCT 
GCGCGCGCCAAACAAAAACGTTTGGGCGAAAACGGCCGCGACAAAGTCTTGCCGGTATTG 

1 5 ATTCACGGCGACTCCGCATTTATCGGTCTGGGAGTCAACCAAGCGACATTCAACCTGTCT 
AAAACGCGCGGTTATACCACCGGCGGTACGGTTCATATCGTCATCAACAACCAAATCGGC 
TTTACCACTTCCGATATCCGCGATACCCGTTCAACCGTACACTGTACCGATATCGCAAAA 
ATGGTTTCCGCCCCGGTTATCCATGTGAACGGCGATGATCCCGAACGCGTTTGCTTTGCT 
ATCCAAGCCGCTTTGGATTACCGCAAAAAATTCCATAAAGACATCGTGATTGACGTTGTC 

20 TGCTACCGTAAATGGGGTCACAACGAGGGCGATGATCCGACCTTGACCCAACCGATGATG 
TACAAAAAAGTATCGCAACACCCCGGTGCGCGTGCTTTGTACACCGAGCAACTGATTGCC 
GAAGGCGTGGTAACCCAAGCCGAGGCTGACGGTTACATCCAAGCTTACCGTGATGCTTTG 
GACAAAGGCGAGCACGTCGAGCAAACAACGTTGAGCAACTTCCAACGCACGCAAATCGAC 
TGGAGCAAATACCAAGGCAAAGATTGGCGCGAACACATCGAAACCGGTTTGCCTGCCGCA 

25 GATATTGAACGTCTCACTGAGAAGTTTACCGCCGTACCGGAAGGCTTTGCCCTGCATCCG 
ACTGCAAAACGTGTGATTGAAGCGCGTAAAGCCATGGCATCCGGCAAACAGGCCATAGAT 
TGGGGTATGGCCGAAACCTTGGCATACGCCAGCCTCGTAACCAAAGGTCACGGCGTGCGT 
ATTTCCGGCGAGGACTCGGGACGCGGCACGTTCTCGCACCGCCACGCCGTATTGCACGAT 
CAAAAACGCGAAAAATGGGACGACGGTACTTATGTTCCTCTGCGCCATATGGGCGAAGGC 

30 ATGGGCGAGTTCCTGGTTATCGACTCCATTTTGAACGAAGAAGCCGTGATGGCGTTCGAG 
TACGGCTTTGCCTGCTCCGCACCTGACAAACTGACCATTTGGGAAGCTCAATTCGGTGAC 
TTCGCCAACGGCGCGCAAGTGACTATTGACCAATTCCTGTCTTCAGGCGAAACCAAGTGG 
GGTCGTTTGTGCGGTCTGACTACCATCCTGCCGCACGGCTACGACGGTCAAGGCCCCGAG 
CACTCTTCTGCACGCGTAGAACGTTGGTTGCAACTGTGTTCTGAGAACAATATGCAAGTC 

35 ATTATGCCGTCTGAAGCGTCGCAAATGTTCCACCTCTTGCAACGTCAAGTCTTGGGTTCA 
TACCGCAAACCGCTGGTGATTTTCATGTCCAAACGCCTGTTGCGCTTCAAAGGTGCAATG 
AGCCCGCTGGAAAACTTCACCGAAGGTTCGACCTTCCGTCCGGTTATCGGCGATACCGCA 
GAACGCGCAAGCAACGACAGCGTGAAACGCGTGGTATTGTGTGCCGGTCAGGTTTACTAT 
GACTTGGAAGCCGGCCGTGCCGAGCGTAAACTGGAAGATGATGTTGCTATTGTCCGCGTT 

40 GAGCAGCTGTATCCGTTCCCATATGACGAGGTTAAAGCTGAACTGGCGAAATATCCGAAC 
GCAAAATCTGTGGTTTGGGCACAAGAAGAGCCGAAAAACCAAGGCGCGTTCTACCAAATC 
CGCCACCGCATCGAAGATGTTATTAGCGAAGAGCAAAAACTGTCTTATGCCGGTCGTCCA 
AGCAGCGCATCGCCTGCAGTGGGCTACTCAAGCAAACACATTGCTCAATTGAAACAATTG 
GTTGAAGACGCTTTGGCATTGTAAACCAAGTAGCATTCCGTCTGAGTCTGCTCAGATGGA 

45 ATGCCCATATGCAGAATTAAAAACACACAACAGGCCGTCTGAAAGGGCCATTGGAGACAC 
AAAATGATTATTGATGTAAAAGTACCTATGTTGTCTGAAAGCGTATCTGAAGGCACGCTC 
TTGGAATGGAAGAAAAAAGTTGGCGAAGCCGTTGCCCGTGACGAAATCCTGATCGATATC 
GAAACGGACAAAGTGGTTTTGGAAGTACCTTCTCCACAAGCCGGCGTATTGGTTGAAATC 
GTAGCTCAAGACGGTGAAACCGTTGTTGCCGACCAAGTTTTGGCGCGCGTCGATACAGCT 

50 GCTACTGCCGCTGCTGAAGCCCCAGCCGCCGCTCCTGCAGAAGCTGCCCCAGCTGCCGCT 
CCTGCTGCTACACAAAACAACGCCGCTATGCCTGCTGCCGCCAAACTGGCTGCCGAGACC 
GGTGTTGACGTGAACGCATTGCAAGGTTCCGGCCGTGACGGTCGCGTATTGAAAGAAGAC 
GTACAAAATGCCGCTGCCAAACCTGCCGGAGCCGCTGCTCCTGCTGTTGCACTTCCTGCC 
GGCGCACGTCCTGAAGAACGCGTACCAATGAGCCGCCTGCGTGCCCGTGTTGCAGAACGC 

55 CTCTTGGCTTCTCAACAAGAAAACGCCATTCTGACTACATTCAACGAAGTCAACATGAAA 
CCAATCATGGACTTGCGTGCGAAGTACAAAGAAAAATTCGAGAAAGAACACGGCGTGAAA 
CTGGGCTTTATGTCCTTCTTCGTTAAAGCCGCTGTTGCCGCCCTGAAAAAATACCCGGTT 
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GTGAATGCTTCTGTTGACGGCAAAGACATCGTGTACCACGGCTACTTCGACATCGGTATC 
GCAATTGGCAGCCCACGCGGTTTGGTTGTGCCAATTCTGCGTGATGCCGACCAAATGAGC 
ATTGCCGACATCGAACAAGCAATTGTTGATTACGCGAAAAAAGCCAAAGACGGCAAAATC 
GCTATCGAAGATCTGACCGGCGGTACATTCAGTATTACCAACGGCGGTACTTTCGGTTCT 
5 ATGATGTCTACCCCGATCATCAACCCACCTCAATCTGCGATTTTGGGTATGCACGCCACT 
AAAGAGCGCGCTGTGGTTGAAAACGGCCAAGTTGTTGTCCGTCCGATGATGTATCTGGCT 
CTGTCTTACGACCACCGTATCATTGACGGCCGCGAAGCTGTATTGACCTTGGTAGCCATT 
AAAGACGCGTTGGAAGACCCGGCCCGCCTGTTGTTGGATCTGTAATCGTTTCAGACGGCC 
TTTTATTTGTTAATGAAAAGGCCGTCTGAATTTTTATAGTGGATTAAATTTAAACCAGTA 

10 CGGCGTTGCCTCGCCTTGCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTG 
ATTTAAATTTAATCCACTATATTTAGATGTAGCGTAATGTAGTATCGTGCTACAATAGGC 
TCAACGAACGATTGAGGCCGTCTGAAACATTTGATTCGAATGAATCGGCAGATATGGACT 
TTCAGACGGCCTTTTCTTAAAACCATCAAAACGCAGTCATTCAAAATAAAAAAGAAACAA 
AAAG TATCGTTTTTATTTTGAGATACTGT T AAAAGCAAAG GAT GAC AC GAT G T C T CAAT A 

15 TGATGTAGTAGTGATTGGTGCAGGCCCGGGTGGATACGTTGCCGCCATCCGTGCCGCGCA 
ACTGGGTTTCAAAACCGCTTGCGTCGATGCAGGCGTTAACAAAGCAGGCAATGCCCCTGC 
ATTGGGCGGTACTTGCTTGAACGTAGGCTGTATCCCTTCTAAAGCCCTGTTGCAATCCAG 
CGAACATTTCCACGCTGCGCAACACGAGTTTGCCGAACACGGTATCACTGTCGGCGACGT 
AAAATTCGACGCGGCCAAAATGATTGAGCGCAAAGATGCCATCGTGACCAAGCTGACCGG 

20 CGGCGTCAAATTCCTGTTCCAAAAAAATAAAGTAACCAGCCTGTTCGGTACGGCTTCCTT 
TGCCGGTAAAAATGGCGATGCTTACCAAATCGAAGTCGATAACAAAGGCGAGAAAACCGT 
TATCGAAGCCAAACACGTCATCGTAGCCACCGGTTCCGTACCGCGTCCGCTGCCACAAGT 
CGCTATCGACAATGTGAACGTATTGGACAACGAAGGTGCATTGAACCTGACCGAAGTACC 
TGCCAAACTCGGCGTGATCGGTTCCGGCGTGATTGGTTTGGAAATGGGTTCCGTATGGAA 

25 CCGCGTGGGTGCGGAAGTTACCATTCTTGAAGCCGCGCCGACTTTCCTGGCTGCCGCCGA 
CCAACAAATCGCCAAAGAAGCCTTCAAATACTTCACCAAAGAGCAAGGTCTGAGCATCGA 
ATTGGGCGTGAAAATCGGCGACATCAAGTCTGAAGGCAAAGGTGTTTCCGTTGCTTACGA 
AACTGCTGCTGGCGAAGCCAAAACCGAAGTATTCGACAAACTGATCGTTGCCATCGGCCG 
TATTCCAAACACCAAAGGCCTGAACGCGGAAGCCGTAGGCTTGGAAAAAGACGAGCGCGG 

30 CTTTATCAAAGTAGATGGCGAATGCCGTACCAACCTGCCTAACGTATGGGCAATCGGCGA 
CGTGGTTCGCGGCCCGATGTTGGCACACAAAGCCAGCGACGAAGGCGTTGCCGTTGCCGA 
ACGCATTGCCGGTCAAAAACCGCATATCGACTTCAACAACGTACCGTTCGTGATTTACAC 
CGATCCTGAAATCGCTTGGGTGGGTAAAACCGAAGAGCAGCTCAAAGCCGAAGGCGTGGA 
GTACAAAAAAGGTACTTCAGGTTTTGGTGCGAATGGTCGCGCATTGGCAATGGGCAAAGC 

35 CAAAGGTACGGTTAAAGTGTTGGCAGATGCCAAAACCGACCGCATCTTGGGCGTACACAT 
GATTGGTCCGGTTGTCAGCGAATTGGTTACCGAAGGCGTGACTGCGCTCGAATTCTTCGC 
CAGCAGCGAAGACATCGCCCGCATTATCCATGCCCACCCAACCTTGTCCGAAGTGGTTCA 
CGAAGCTGCATTGGCGGCCGACAAACGCGCTTTGCACGGTTGATAGACATTAAGGCCGTC 
TGAAATTTTTCAGACGGCCTTAAGGCCTTCGACAAATTGAATGTTCCGAGAGCTCCGTTT 

40 TCTGATTTATAATTCCGTCAGACAAACAAACAGCATTTACATTCATTATGAACAAAGAAA 
TAGTCGGTATTTTCTTTATACCGGCGGGCATCATCAGCATGTGTATGGCCGCATTGTGGC 
AGATGTATGTGATGATGACCGAAACTTATACGCTCAACCGTTTCAAAGATAAAGAATTGG 
TTTGGCGCGTGGCATTGTTGTTTATCAGTTTCAGCCTTGCCGTTTATCTGCTCTGTCCGA 
ATTCGCGTAAAAAAGGCATCGTCTTTTTTATTCTCGGGGGAGGCGGTGCAGCCATGTATC 

45 TGCTGGCGCGGATGTGGTTGCCTTTCAGCAAGTGAAACGACGATTTTCCGACCGCCGAAA 
GGTAGTCTGAAACGCACGGGCTTGCCATTTGGAGGCAGACTCGGGGCATTCCACTAATCT 
AAAGGAGAAATCCATGAATTTACACGAGTATCAGGCTAAAGAACTGCTGGCTAGCTACGG 
TTTGCCCGTACAAGGCGGTATTTTGGCACACAACGGCGAAGAAGCCGCTGCAGCTTACGA 
CAAATTGGGCGGCAAATTCGCTGTTGTCAAAGCACAAGTACACGCCGGCGGCCGCGGTAA 

50 AGCGGGCGGCGTAAAAGTCGTTAAAAGCCGCGAAGAAGCTAAAGAAGTGGCTGAAAGCCT 
GATTGGCACCAACTTGGTAACTTACCAAACCGATGCCAACGGCCAACCTGTCAACAGTGT 
TTTGGTTTGCGAAGACATGTATCCGGTTCAAACCGAGCTGTACTTGGGCGCAGTGGTTGA 
CCGTTCTACCCGCCGCATTACATTCATGGCCTCTACCGAAGGCGGCGTGGAAATCGAAAA 
AGTTGCTGCCGAAACTCCTGAAAAAATCTTCAAAGTAACCGTTGATCCGCTGGTCGGCCT 

55 GCAACCTTGCCAAGCTCGCGAAGTTGCGTTCCAACTGGGCTTGAAAGACAAACAAATCAA 
CGAGTTCGTCAAACTGATGACCGGTGCGTACAAAGCGTTTGTCGAAAATGACTTCGCCCT 
GTTTGAAGTCAACCCGCTGGCAGTTCGCGAAAACGGCGCGCTCGCCTGCGTGGACGGCAA 
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AATCGGCATCGACAGCAACGCGCTCTACCGCCTGCCGAAAATCGCCGAATTGCGCGACAA 
ATCTCAAGAAAACGAACGCGAGTTGAAAGCTTCTGAATTTGACCTGAACTATGTTGCCCT 
GGAAGGCAACATCGGCTGTATGGTGAACGGTGCCGGTTTGGCGATGGCCACTATGGACAT 
CATCAAACTGAAAGGCGGCCAACCTGCCAACTTCTTGGACGTTGGCGGCGGCGCAACCAA 
5 AGACCGCGTGGTTGAAGCGTTCAAACTGATTCTGGAAGACAAATCCGTTCAAGGCGTATT 
GATCAACATCTTCGGCGGTATCGTACGTTGCGACATGATTGCGGAAGCCATCGTGGCAGC 
CGTTAAAGAAATCAACGTCAACGTTCCTGTCGTTGTTCGTTTGGAAGGCAACAACGCCGA 
ACTCGGCGCGAAAATCCTGAACGAATCAGGTCTGAAACTGACTTCTGCAGACGGCCTGAA 
TGACGCAGCCGAAAAAATTGTTGCAGCCGTAAACGCCTAAGGAGAAAAGAATGAGCGTAT 
1 0 TGATTAATAAAGACACTAAAGTATTGGTTCAAGGTTTCACCGGTAAAAACGGTACTTTCC 
ACTCCGAACAAGCTCTGGCTTACGGCACTAAAGTTGTCGGCGGCGTTACCCCGGGCAAAG 
GCGGTCAAACCCACCTGAACCTGCCCGTGTTCAACACCATGAAAGAAGCCGTTAAAGAAA 
CCGGCGCGGATGCATCCGTGATTTACGTTCCTGCTCCGTTTGTGTTGGATTCTATCGTTG 
AAGCAGTTGATTCAGGCGTAGGCTTGGTCGTTGTGATTACCGAAGGCGTGCCGACTTTGG 
1 5 ACATGCTCAAAGCCAAACGCTACTTGGAAACCAACGGTAACGGAACACGTTTGGTCGGCC 
CTAACTGCCCGGGCGTGATTACTCCGGGCGAGTGCAAAATCGGCATTATGCCGGGCCACA 
TCCATACTCCCGGCCGCATCGGCATCATTTCCCGTTCCGGTACATTGACTTACGAAGCCG 
TGGCACAAACCACCAAACTGGGCTTGGGTCAATCAACCTGTATCGGTATCGGCGGCGACC 
CGATTCCGGGTATGAACCAAATCGACGCACTGAAACTTTTCCAAGAAGACCCGGATACCG 
20 ACGCCATCATCATGATCGGTGAAATTGGCGGTACTGCGGAAGAAGAAGCAGCCGAATACA 
TCCAATCCAACGTAAGCAAACCTGTTGTCGGCTATATCGCCGGTGTTACCGCACCTAAAG 
GCAAACGCATGGGTCACGCCGGTGCGATTATCTCCGGCGGCAAAGGTACTGCGGAAGAAA 
AATTCGCCGCTTTCGAAAAAGCCGGTATCGCTTACACCCGCAGCCCTGCCGAGTTGGGCA 
CTACCATGCTGGAAGTGTTGAAAGCAAAAGGTTTGGCATAATCAGGTTTGACAACTGATT 
25 GAACATCAAATGCCGTCTGAAACCGGAAATCGGGTTTCAGACGGCATTTTGTTTGTCATT 
TCAAAAAGAGGCAGCCTCAACATACCCACATTATTTTTGCCCTTTTGGGGCAGTCAGAGA 
CCTTTGCAAAATTCCCCAAAATCCCCTAAATTCCCTAAATTCCCACCAAGACATTTAGGG 
GATTTTGGGGAATTTTGCAAAGGTCTCGGGCTAAGTGTGCCTGTTTGCGCCTAAAAGGCG 
GCCCGGATGCCTGATTATCGGGTATCCTGGGAGGATTAAGGGGGTATTGGGGTAAAATTA 
30 GTGGATATTTGAAACGAAAACAGCCGAAAACCTGTGTTTGGGTTTCGGCTGTCGGGAGGG 
AAAGGAATTTTGCAAAGCTCTCGTATTGGCTTTGAAGTTCCGTGTAATTCACAGGTAGGG 
CGTGTGGCACAGCCACGCACGCGGTCGGTTGGGTATGCAGGCTACGGCTTTCTCTGTTGA 
AACTGCAACACGTCAGCTACCAACCGTGTGCGTAGCGCACACGGTTGGTTGGGATACAAG 
TTACTGTTTGTTCTTAAATGGAGTACCAACATCAAGGGCTTTTGATAATCCTGAAAATAT 
35 TAAATATTCAGTTTCAGTTTTTATTTTAGGAGAAATATTTGCATAATTTCTATCTTTAAA 
GCACCAATGGATATATGGTTTCGTTTCATCTTCTGGGTTATCTAAATAAGCAATAACATT 
CAAGTCAAATAAAAATTGCAAAAACTCATTAGCAGTACTCATAAATTTAGGTATTTCCAC 
TGATGTTGTTTGTAAGTGCTTTTTCAAACGTTCAAATGCTTTTAAAAAATCACTATATTT 
AAATCTATCTTTCCCGTTTAAAAATTCAAAAAATTTCAGGAAATTTTGATAATCACTTTG 
40 ACTATAATAAAACAAAAGATGATCTTTGATTTCACCAAGTAAATATATCGAGTATTCTCT 
TTGAAAAGAAGTATTATCAAAATCTTCTGCTACGACATAATCTTCCTTACTTTTCTTATT 
TTTTTGTAGCAAAGTAAGCATCTGAAGAATATCGCGAGGTCGATAATACGATTTTCTTAG 
GAAGCTAATAAATGAAGTTAAATTTTTATACTCATCATGTAAATTAGGAGCATTCCATGG 
AAAATAATAATCCCATGAGTTGCCTTTTTCTAAACTATCTTGTTTTTCTTGCTGGGTTCT 
45 CAAAAGATGATCAAAAACGCCAAAAATCTTTGAACTTCTATAAGATTTATAATCCGTCCT 
CCAGTCTAAAAATACTGAATTATCTTGAAGTTTGGTATTTTGATTTTGTAAACCTAATGA 
ATCAAAGATATCAGGTCTAATCAATAACACAACTCTCATCCTTCCCTTACTATCTTTAAT 
GGAAGGGAAGATATCATTATTTAACATCCATATGGCGTTAGCAAGACCTTTTACACACTC 
ATGATATTCATCAAATGGAATCTGTGATGGTCTAATATCTATCCCATCAATAAACAAAAT 
50 ATGATTATCTTT TAG C T T T AAC T G AGAT AAAG CAT CT T T AAAT T T T C T T T C AAT AAAACC 
TAAATTTGCTTGGAATTTACTTTCTGTAAAAGTTATTTGTTGGGATTCCTCTTCACCTAG 
TTTAACAAATTTTCCAAAAATCATTTCCGCAGCTTCTTTTGAATTTTCTATTAAAGTTAT 
TGCTTGTACAATTTCCGGATCAAAAGCGCCATAATAATATTCATTTATAGCCTCATCTAA 
GGCTTTAAATTTATTAAATATTGAAGATAATATTCCGTTTTCTTTACATTTGATTTGATT 
55 TGATATCAACAGATATAAAATGACTTTCCAAATACTTGTAAAATCTGAAACAGTTAAGTG 
TCTTGCTTTCTTTAGCTGAATAAATTTTGAATAATCGGTTTCACGAACAAACTTAGTAGT 
GGCATGTATGTTTTTATAGAAGTTATTAGTTAAATAAACAGCATATGCTGTCTTTCCAGT 
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TCCCTTTTCTCCGATTAAAAACGAAATATTTGGTTCACATAATTCATCCAAATATTCTCC 
TTTTACAAATATTCGGTTAAATAAATCTTTATTTTCTCTTCTTCTGTAGTTTGCAGCATC 
CACAAATCCAAATTCTAATGTTTTTAACGGTTTCATCTTAATAATCTCCTATTTAATTTT 
GAATTAAACTTACCTCAAAACCACCTTCAAATACTTCCCAGTATAACTCCCCTTAACTTT 
5 CGCCACCTGTTCAGGACTACCTTTAGCAATAATCCTCCCCCCGCCATCTCCGCCTTCCGG 
CCCCAAGTCCACAATCCAATCCGCTGTTTTAATCACATCCAGATTATGCTCGATAATCAC 
TATCGAGTTGCCTTTGCCTTTCAGACGGCCTATGACTTCCAGCAGCAGGGCGATGTCGGC 
GAAGTGCAGGCCGGTGGTGGGTTCGTCGAGGATGTAGAGCGTTCTGCCGGTGTCGCGTTT 
GGAGAGTTCCAAGGCGAGTTTCACGCGTTGGGCTTCGCCGCCGGAGAGGGTGGTGGCGGA 
10 CTGTCCGAGGCGGATATAGCCTAGGCCTACGTCCATCAGGGTTTGCAGTTTGCGCGATAC 
GGTGGGGACGGCGTCGAAAAATTCGCGGGCTTCTTCGACGGTCATGTCGAGGACTTGGCT 
GATGTTTTTGCCTTTGTATTGGATTTCGAGCGTTTCGCGGTTGTAGCGTTTGCCGTGGCA 
GACTTCGCAGGGGACGTACACGTCGGGCAGGAAGTGCATTTCGACTTTAATCACGCCGTC 
GCCTTGGCAGGCTTCGCAGCGGCCGCCTTTGACATTGAAGGAGAATCTGCCGACGTTGTA 
15 GCCGCGTTCGCGAGAGAGGGGGACGCCGGCGAAGAGTTCGCGGATAGGGGTGAACAGGCC 
GGTGTAGGTGGCGGGGTTGGAGCGAGGAGTACGGCCGATGGGGGACTGATCGACGTTGAT 
GACTTTGTCGAGGTGTTCGAGGCCGTGGATGTCGTCGAATGGGGCGGGTTCTTCTTGGGC 
GCGGTTGAGTTCGCGGGCGGTAATTTTGGCGAGGGTGTCGTTAATCAGGGTGGATTTGCC 
GCTGCCGGACACGCCGGTGATGCAGGTAATCAAACCGAGCGGCAGCTCAAGGGTAACGTT 
20 TTTGAGATTGTTGCCGCGTGCGCCTTTGAGGACGAGCATCCGGTCGGGATTGACGGGCGT 
GCGTTCAGACGGCACGGCAATGGATTTTTTGCCGCTGAGGTATTGTCCGGTAACGGAGTT 
TTCGCATTGGGCGACGTTTTCGGGCGTGTCGGCAATCAGTACGTTGCCTCCGTGTTCGCC 
TGCGCCGGGGCCCATATCGACCACGAAATCGGCTTCGCGGATGGCGTCTTCGTCGTGTTC 
GACCACAATCACGCTGTTGCCCAAATCGCGCAGGCGTTTGAGGGTGGCCAGCAGGCGGTC 
25 ATTGTCACGCTGGTGCAGGCCGATGGAGGGTTCGTCCAGTACATACATCACGCCGGTCAG 
GCCGCTGCCGATTTGGCTGGCGAGGCGGATGCGCTGGGCTTCGCCGCCGGAGAGGGTTTC 
GGCGGAGCGGCTTAAATTCAGGTAATCCAGCCCGACGTTAATCAGGAAGCCGAGGCGTTC 
GGTGATTTCTTTGAGGATTTTTTCGGCGATTTGTTTTTTGTTGCCGTCTAAATCCAGTGT 
TTCAAAGAATTGGTGGGTTTTGGTGAGCGGCCAGGCGGAAACTTCGTGCAACGGCTCACC 
30 GCTGACGTAAACGTAGCGGGCTTCTTTGCGCAAACGTGCGCCGCCGCAGCTTGGGCAGGC 
GCGGTGGTTTTGGTATTCGCGCAGTTTTTCGCGCACGGTTTCGCTGTCGGTTTCGCGGTA 
GCGGCGTTCGAGATTGGGGATGATGCCTTCAAAGGCGTGGCTGCGGTTGAAGGTGGTGCC 
GCGTTCGGACAGGTAAGTGAAATCAATGACTTCTTTGCCTGAGCCGTGCAGCACAACTTT 
TTTCACTTTTTCAGGTAGTGTTTCCCAAGCAGCCTGCACATCGAAACCGTAATGCCGCGC 
35 CAATGATTGAATCATTTGGAAATAGAATTGGTTGCGCTTGTCCCAACCGTCAATCGCACC 
TGTTGCCAGCGACAATTCGGGATGGGCGACCACTTTTTCGGGGTCGAAGAAATTGGTGTT 
GCCCAAGCCGTCGCAAGTCGGGCAGGAACCCATCGGGTTGTTGAACGAAAAAAGGCGAGG 
CTCTAATTCGGGCAGGCTGTACGAACACACGGGGCAGGCGAAACGTGCGGAAAACCAATG 
TTCTTCGCCGCTGTCCATCTCCATCGCCAGCGCACGCTCGTTGCCGTGGCGCAGCGCGGT 
40 TTCAAAACTTTCCGCCAGCCGCTGCTTGATGTCCGCCTTCACTTTCACGCGGTCGATGAC 
CACGTCGATATTGTGCTTGATGTTTTTTTCCAGCTTCGGCACTTCGTCCAACTGATAGAC 
CTCGCCGTCCACGCGCACCCGCGCAAAACCCTGCGCCTGCAAGTCGGCAAAGAAATCGAC 
AAACTCGCCCTTACGCTCGCGCACGGTGGGGGCAAGAATCATCACACGCGTGTCTTCCGG 
CAGTTTCAATACGGCATCGACCATCTGCGATACGGTTTGGCTCGACAGCGGCAGCTTGTG 
45 TTCGGGACAATACGGGGTACCGACACGGGCGTATAAAAGACGCAGATAGTCGTGGATTTC 
AGTTACCGTACCGACGGTGGAGCGTGGGTTGTGGCTGGTGGATTTTTGCTCGATGGAAAT 
TGCAGGCGACAGACCTTCAATTAAATCGACATCGGGTTTGTCCATCATCTGCAAAAACTG 
CCGCGCATAGGCGGAAAGGCTCTCGACATAACGCCGTTGCCCTTCGGCATACAGCGTGTC 
AAACGCCAGCGACGACTTGCCGCTGCCCGACAATCCTGTTACCACCACGAGTTTGTGGCG 
50 CGGAATGTCTAAATCGATGTTTTTCAAATTATGCGTGCGCGCGCCGCGGATGCGGATGGT 
GTCGTTGTCGTGCGAATGTTGGGGATGATGGTTGCACATAATGGATGCCGCCTGAAAAAT 
AAAGGAAAACCGGTATTGTAGCACTTTCTCGGATGCCGTCTGAAGCCGCGTTCAGACGGC 
ATTTGCCAGCGGAGTACGGCAGATTCCGCTATAATGTCGGCAATTTTAACCCGCTTGAAC 
AAAAGGATGACAAATGAACCGTCTTTACCCCCACCCGATTATCGCCCGTGAGGGCTGGCC 
55 GATTATTGGCGGCGGTTTGGCTTTGAGCCTGCTGGTGTCGATATGTTGCGGCTGGTGGTC 
TTTGCCGTTTTGGGTGTTTACCGTATTTGCATTGCAGTTTTTCCGCGACCCTGCGCGTGA 
GATTCCGCTAAATCCTGAAGCGGTGTTGAGCCCGGTTGACGGCCGTATCGTGGTGGTCGA 
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ACGCGCACGCGATCCGTATCGTGATGTCGATGCTTTGAAAATCAGTATTTTTATGAACGT 
GTTCAACGTGCATTCGCAAAAATCGCCTGCCGATTGTACGGTAACGAAAGTGGTCTATAA 
C AAAG GC AAAT T C G T G AAT GCGGATTTG GAC AAAGCC AG CAC GG AAAAC G AAC G T AAT GC 
GGTGTTGGCGACTACGGCTTCAGGTCGTGAAATTACTTTTGTTCAAGTGGCCGGTTTGGT 
5 GGCGCGCCGTATTTTGTGCTACACCCAAGCAGGTGCGAAACTGTCCCGCGGCGAACGTTA 
TGGCTTTATCCGCTTCGGTTCGCGCGTGGATATGTATCTGCCTGTCGATGCGCAGGCGCA 
AGTGGCGATTGGCGATAAAGTAACCGGCGTCAGCACTGTATTGGCGCGTTTGCCGCTGAC 
TGCGCCGCAAACTGAATCTGAGCCTGAATCTGAGCCTGCTTTACAAACTGCTCCGGTTGA 
AACAGCGGCAAACCCATCTGCCGAACAACGGCAAATCGAGGCAGCGGCGGCTAAGATTCA 
1 0 GGCGGCTGTGCAAGATGTGTTGAAAGATTAATTTTGCGGACTGAAATAGAAAATATCAGT 
ACCATCATTCACACGAATGAGGAAGTTTGGTTTTTTGAATTTTTGCTAATGTTCACACCG 
TCATTCCCACGAAAGTGGGAATCTAGAAACTTAACGTTACGACGATTTATCGGAAACGAC 
TGAAACCGGACGGACTGGATTCCCGCCTGCGCGGGAATGACGACTTATTAGTTACCTAAC 
ACTTAAAAAACAGAAACCTTTCCGCGTCATTCCCACGAAAGTGGGAATCCGGGAACTTAA 
1 5 CGTTACAGCGATTTATCGGAAACGGCTGAAACCGAACGAATTGGATTCCCGCCTGCGCGG 
GAATGACAACTCATTAGTTACCTAAAACTTAAAAAACGGAAACCTTTACGCCGTCATTCC 
CACGAAAGTGGGAATCCGGGAACTTAACGTTACAGTGATTTATCGGAAACGGCTGAAACC 
GAACGAATTGGATTCCCGCCTGCGCGGGAATGACAACTCATTAGTTACCTAAAACTTAAA 
AAACAGAAACCTTTACGCCGTCATTCCCACGAAAGTGGGAATCTAGAACCCAAATGCTAA 

20 GGCGATTTATCGGAAACGGCTGAAACCGAATGAATTGGATTCCCGCCTGCGCAGGAATGA 
C AAC TCATTAGTTAC C T AAAAC T T AAAAAAC AG AAACCT T TACACCGTCATTCCCAC GAA 
AGTGGGAATCTAGAACCCAAATGCTAAGGCGATTTATCGGAAACGGCTGAAACCGAATGA 
ATTGGATTCTCGCCTGCGCGGGAATGACGACCCATTAGTTACCTAAAATTTAAAAAACAG 
AAACCTTTCCGCGTCATTCCCATGAAAGTGGGAATCTAGAACCCAAATGCTAAGGCGATT 

25 TATCGGAAACGGCTGAAACCGAACGAATTGGATTCCCGCCTGCGCGGGAATGACGGGATC 
TTGGGTTTCTGCTTTTGATTTTTCTGCTTTTGCGAGAATGACGGCGTGAAAGTAAGAATG 
ATGAAACAAAAAAAATGGGAATGATGGCATAGTGGTTTGTTCTTTGTCTTTGCCATATTT 
CCTAACAAATTGATTAAAAAGAAAAAAGGTTTTCAGAATGCCGTCTGAAAACCTTTTTTG 
TTTGCCTGTCCGATTTTAAAACTTCACGTTCACGCCGCCGGTAAAGCTGCGGCCCATTTG 

30 CGGCGTATCAGAGAGAAAGCTGCTGTGGGCGTAAACGGATTGGTTGAGCAGGTTGTCGGC 
TTTGACGTACCAATTCCACTCGCCATAGCGCGTATTGCGGCGGTAGTTTGCGCCGAGGTT 
GAGCATATGGTGTCCGGGCGTGCGCGTTTCGTAGCGGGCGAGTTTGTTTTGGGCGAACAC 
GCGGTAGTAGTCCAAATTGGCATCGATACGGTCGGTCAGCGAGGCTTTCAGGTGGAAGCC 
GAGGCGCGCAGCCGGAACACGGGGGGCATTTTGGTCGTCCTGTGCGATGAAAGGACGGTT 

35 GCCGTAGGCATCTTCTCTGCCGGGTAGGGAAGGCAGGTTTTTCAGACGGCCTCGTACATA 
GTCGCCGGAAACGCCGATGCGGTAGCGCGGTGTCGGTTTGAAGTAGATTTCGCCTTCCGC 
GCCGTAGAAGTCGGCGCCGGATTGGTTGTAGCGCACGAGCTTCATTTCGCTGTCGTCTTC 
GATGGATTTGGGGCCGCGTCCGTCGTTTAAGGTTTGGGCGTAAATGTAGTTACCGAAGCG 
GTTGCGGTAGAGTGCCAGATTGTATTGCCAGCGGTCGCCTTCGTAGCCCAGCGCGAGTTC 

40 GATATTGTTGGAACGCTCTTTGTTGAGGTGTTTGTTGCCGACTTCAAAGGTGTTGGTGGC 
GACGTGTTTGCCGTGTGCGTACAGCTCTTGCGTTGACGGCAGGCGTTCCTGATGGGAGGC 
GGTCAGGCTGAGTTTGTGTTGTGGCGTGAAATACCAGTTGCCCGAAAGTGCGAATGAGCG 
GGCGGTTTGGCGGTGCGCGCCGAGGTCGGGCAGGGGGTGGTTGTAGTAGTTTTCCCGATC 
AATCAATGCTTTGTCGTACTGAATGGAGGCTTTTTGTTTTTCCACGCGTACGCCTCCTTC 

45 AAGCGTGAAGTTGTCCCAGTTTGCCTGTTCTACACCGAAAAAGCTGTAATGTTGCACTTT 
GTTGTCAAGCAGCATCGGTTGTTTAACCGCTTCGGATATGGCAGATAAAGCACTGGATTT 
TTGTTGTAAATATTGCACGCCCCAGCTGCCTTTCAGACGACCTATGGGTTGGTGGCGCAA 
CTCGATGCGGGCGTTTTGCGTTTGGTTGTTAAAAAAGTTTTCGACTGCATCGCCTGCTTT 
TTCGTCGTGGCGGTAGTCGTTGCGGTTCAGGTGTACGCGCAGGGCTTCAAAACCGGGGAA 

50 CGGTTGCTTCCATTCGGCACGGAGTTCGTAGCGTTTGTTGCGCAGGTCTATCCACGGTCT 
GCCGCTGTGGGTGTGTGCGTGTGCATTATCGTCGTCGTGGAAGCCGCAGCTCAAGCCCGG 
ATTGTCGTAATCGATGTCTTCTTCGGTCAACAGGTGCGGATAAAGCTGTAAATAGCGTTT 
GTTAATCAAGCTCTTTTGCCAGATGATGTCGGCGTGGCAATCATCGTATTCGTGGCTGTG 
GGCAGGCAGACCATATTGGTCGCGACGGTCGCTGTACGCTACGCCGATAAAACCTTTTTC 

55 GCCAACCCAAGACAGCCCGATGCTGCCCGTTTGCGAATCGGCGTGGCTGTCGGGCAGGCG 
TTTCAGATTGCGGTAACGCGGTACGGCGTAATCCCCCGATTTGCGGTACAGCCCTTCCGT 
GTGCAATACAAAGTTTTTGCCCAAACCGATATTGATGCCGCCGGACGTGAGTTTTTCCAG 
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ATTGCCGCTGCTCAAACGCAATCCGAGTTCGCCCGATACGCCGTTTTCAGGCATTTTTTC 
GGGGATTTTGCCATCGGCAACATCGACCAGCCCCGCCACATTGCCCGAGCTGTACAAGAG 
CGTAACCGGCCCGCGCAGGATTTCGACCTGTTGCGACAAGGCGGTATCTACCATAATGGC 
GTGATCGGGCGAAAAATCCGCCATATCGCCTGTTTCGCCGTGATGGTTCAACACTTTAAT 
5 CCGCCTGCCTGTTTGACCGCGAATGACGGGAGCAGACGCGCCGCCGCCGTATTGCGAAGC 
GTGGATGCCCGGTACGCCGTCTAAAGCGTCGCCCAAGTTGACGGCTTTTTGGCGCAAGGT 
ATCGCCGGAGATGATTTTGTCGGAGGCGGTCGAAGTGTGCAACAGCCCCGACGTGGCGCG 
CGGACGGCTTTTGCCGACGACGCTGACCGTTTCCAAATCCACCGATTGCTCAGTTTTATG 
CGG 

10 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 48>: 
gnm_48 

TAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGACTCT 
CTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCG 
15 TCGCCTTGTCCTGATTTTTGTTAATCCACTATATCGATTTGAATTTTTCAGAAAATGAAG 
CGGACGTTTGGGCGGAGGCAACTTGTTTGATAAGATAGCAATATTTTAAAACGGAGAAAG 
ATCATGCCTTATGTCAATATTAAAGTAACCGGCGGCAAGGAAGCACCGACTGCCGCGCAA 
AAAGCGGAACTGATCGGCGGCGTAACCGAATTGCTGGCACGCGTGCTGGGCAAAAATCCC 
GAAACAACGGTTGTCGTGATTGACGAAGTGGATACCGATAACTGGGGAATAGGCGGCAAA 

20 AGCGTCAGCGAACGGCGCAAAGAGGGCAGGTAAAAAGCCTGAAAATCTCGGTTTGATGCT 
TTAAATTCCGCGTGAAAAAGAGTACATTCCCACCCATTGCCCAAAATTTACGGAACACAT 
CATGGATAAATTTCCCAAGTCTGCAAAGCTCGATCACGTCTGTTACGACATACGCGGGCC 
GGTTCACAAAAAAGCCCTTCAGTTGGAAGAGGAGGGCAATAAAATCCTTAAACTCAATAT 
CGGCAACCCTGCGCCGTTCGGCTTTGAAGCCCCTGATGAAATCTTGGTCGATGTCATCCG 

25 CAACCTGCCGACTTCGCAAGGCTATTGCGATTCTAAAGGGCTGTATTCCGCCCGCAAAGC 
CATTGTTCACTACTATCAGACCAAAGGTTTGCGCGATATTACGGTTGATGATGTCTATAT 
CGGCAACGGCGTGTCCGAGCTGATTACGATGTCTATGCAGGCATTGCTCAACGACGGCGA 
CGAAATCCTGATTCCCGCGCCCGACTATCCCTTGTGGACGGCGGCGGCAACGCTTGCGGG 
CGGTACGGTACGCCATTATCTGTGCGACGAAGAAAACGGCTGGTTCCCCAACCTTGCCGA 

30 TATGGAAGCCAAAATCACGCCCAAAACCAAAGCCATCGTCGTCATCAATCCCAATAATCC • 
GACAGGCGCGGTGTACAGCAGGGAAATCCTGTTGGAAATCGCCGAACTGGCGCGCAAGCA 
CGGTTTGATTATTTTCGCCGACGAGATTTACGACAAAATCCTTTATGACGGCGCGGTTCA 
CCACCACATCGCCGCGCTTGCCCCCGACCTTTTGACGGTAACGTTCAACGGTTTGTCCAA 
AGCCTACCGTGTAGCCGGATTCCGCCAAGGCTGGATGGTGCTCAACGGGCCGAAACATCA 

35 TGCAAAAGGTTACATCGAGGGTTTGGATATGCTCTCGTCTATGCGCCTGTGTGCCAATAC 
GCCGATGCAGCACGCGATTCAGACGGCATTGGGCGGCTATCAGAGCATCAACGAATTCAT 
TTTGCCCGGCGGACGGCTTTTGGAACAGCGCAACAGGGCGTGGGAACTGGTCAACCAGAT 
TCCCGGCGTATCCTGCGTCAAACCGATGGGCGCGATGTATATGTTCCCAAAAATCGATAC 
CGAAATGTACCGTATCCGCGATGACATGAAATTCGTTTACGATTTGCTGGTGCGCGAAAA 

40 AGTCTTGCTGGTGCAGGGAACGGGGTTTAATTGGATCAAGCCCGACCATTTCCGCATTGT 
TACGCTGCCTTACGTCCATCAGATTGAAGAGGCGATGGGCAGGCTGGCAAGATTCCTGCA 
AACCTACCGCCAATAAGGGGACGGTTTGTCTGCCGAGGATAAAAAATGCCGTCTGAAACG 
GAGATTCCCGTTTCAGACGGCATTTTCAACAGCAGGAACGAATCAGGCAAATTTCAGTCT 
GTCGCCGTCGGCTTCCACCCTGATTTCGCTTTCGGGCGCATAGTTTCCGGCAAGCAGGGC 

45 TTTTGCCAGCGGGTTTTCGATTTCCGACTGGATGGCGCGTTTGAGCGGACGTGCGCCGTA 
AATCGGGTCGAAACCGGCTTTGGCGATGATGTCCAGTGCGGCATCGGAAACAGCCAGGCG 
CAGGTTTTGTTTTTCCAAACGTTTTTCCAAGCCTTTGAGCTGGATTTTCGCAATGTTGCG 
GATATTATCCTGATCCAGTCCGTGGAACACGACCACTTCGTCGATGCGGTTGATCATTTC 
GGGGCGGAAATGTTCTTTCACATCCTCCATCACAACTTCTTTCACCGCTTCGTAATCCTG 

50 AATGCCCATTTGTTGGATATGTTGGCTACCAATATTGGAAGTCATCACGATAACGGTATT 
TTTGAAGTCCACGGTGCGACCTTGTCCGTCGGTCAAGCGGCCGTCATCCAATACTTGCAG 
CAGGATGTTGAACACATCGGGATGGGCTTTTTCCACTTCGTCCAGCAGAATCACGCTGTA 
CGGTTTGCGGCGCACTTGTTCGGTCAGGTAGCCGCCTTCTTCGTAGCCGACATAGCCCGG 
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AGGCGCGCCGATTAAGCGGGCAACGGCGTGTTTTTCCATATATTCGGACATATCGATGCG 
AATCAGATGATCTTCGCTGTCGAACAGAAAGCCTGCCAGGGCTTTACACAACTCGGTTTT 
ACCCACGCCGGTCGGGCCCAAGAACAGGAAGCTGCCGTAAGGCTTGTTCGGATCGGCAAG 
ACCGGAGCGGCTGCGGCGGATAGCGTCGGACACGGCACGCACGGCTTCGTCCTGTCCGAC 
5 CACGCGGCGGTGCAATACTTCTTCCATTTTCAGCAGTTTGTCGCGTTCGCCTTCCATCAT 
TTTGGATACGGGAATGCCGGTCATACGGGAAACCACCTCTGCGATTTCCTCTGCGCCGAC 
ATTATTACGCAAGAGTTTGTTTGCCGGTTTTGTGCTGTCCGTATCTGCCCGTTCGGCGGC 
TGCACGCTGTTTTTCCAAATGCTCCAAATCTTCATACATCAATTTTGAAGCCAGTGCCAA 
ATCGCCTTGCCGTTTTGCCTGTTCGATTTTAATTTTGACTTCGTCAATTTGTTTCTTAAT 
1 0 ATTAGCAGCACCGTCTGAAATTGCTTTTTCGGCTTTCCAGATTTCGTCTAAATCGGCGTA 
TTCTTTTTGCAGACCGTTGATTTCCTCGTCTATCAGTTCCAAACGTTTTTTGCTGGCATC 
GTCTTTTTCTTTTTCAACGTGCGCCTTTTCCATCCGAAGCTGAATTAGACGGCGGTCGAT 
TTTGTCCATTGCTTCCGGCTTGGTTTCTTTTTCCATCTTGACACGGCTGGCGGCTTCGTC 
AATCAAATCAATCGCTTTATCGGGCAGGAAGCGGTCGGTAATGTAGCGGTCGCTCAACTC 
15 CGCTGCGGCAACGATAGCAGGGTCGGTAATATCGATACCATGGTGGATTTCATAACGCTC 
CTGTAAACCGCGCAAAATAGCGATGGTGTCTTCCACGCTTGGCTCGCCAACCAATACTTT 
TTGGAAGCGGCGTTCGAGTGCCGCATCTTTTTCGATGTATTGGCGGTATTCGTCCAAAGT 
GGTCGCGCCGATACAGTGCAATTCGCCACGTGCCAAAGCCGGTTTCAGCATATTGCCCGC 
GTCCATCGCGCCGTCGGTTTTGCCCGCGCCGACCAAAGTATGGATTTCATCAATGAAAAT 
20 CAGAGTGTTGCCGTCGTCTTTCGCCAAATCGTTCAACACGCCTTTCAAGCGTTCTTCAAA 
TTCGCCGCGGTATTTCGCGCCGGCAATCAAAGCCGCCAAATCCAAAACCAGCAAGCGTTT 
GTTACGCAGGGATTCAGGTACTTCGCCGTTGACGATACGTTGCGCCAAGCCTTCAACAAT 
GGCGGTTTTACCCACACCCGGCTCACCAATCAGCACAGGGTTGTTTTTGGTACGGCGTTG 
CAATACCTGAATCGCGCGGCGGATTTCGTCGTCACGACCGATAACGGGGTCAAGTTTGCC 
25 GTCGCGGGCGCGCTGGGTCAGGTCAAGCGTATATTTTTTCAAAGCATCGCGTTGGTCTTC 
GGCATTGGCATCGTTCACGTTTTGTCCTCCTCGTACTGCGTCAATCGCGGCATTGATGTT 
TTGTTCGGTCGCGCCGGCTTCTTTCAAAATTTTGCCGGTCGCATCGTTCTGCTGTACCAA 
GGCAAGCAGGAAAAGTTCGCTGGCAATATAGGCATCGCTGCGTTTGGTGGCAGCTTTGTC 
CATCAGGTTCAACACCGCCTGCAATTCTCGGCTGGGCAGAATATCGCCGCCCTGACCGGA 
30 CACTTTCGGCAGGCTGTTTAAATGCTGCTGCAAACGCTGTTTCACCTGCGGCACGTTCAC 
GCCCGCATGAGCCAAGAGCGCGGCGGCTCCGCTGTTTTGGTCGTCAAGCAGGGCTTTTAA 
CACAAAGCCCGCTTCCAGATAGCTGCCGTCCGCAGCCAACGCCAAACTCTGAGCTTCTGC 
AAGGGCTTGTTGGAATTTGGCGGTTAATTTGTCGTATCGCATTTTTGTTTCCTTTTCAAA 
ATGTCCGCTGTCGAAGCCTATATGTGCATAATTGTGGATAACTCAAGTTCTGTTTTCTGT 
35 TTTTCTATATTTAATTCGATATATCATTGAATTTAAAGTATATAAAAATGTATAATAATG 
TGTATAACTATATCTTCTTAATATGGAAAAGTCTGTTGTCGGCTGGATGTAGGTGGCAAA 
TCGGGTATAATCGGCACATCTTTTTCCCTTTCAGACGGCATTGATGCCGCAAGGACATTT 
TTATGAGCAAAAAACGAGTTCTGACCGGCGTAACCACCACCGGCATCCCGCATCTGGGCA 
ACTACGTCGGCGCCATCCGCCCCGCCGTCCGCGCGGCGCAAAACCTCGATACCGAATCCT 
40 TCCTCTTCCTCGCCGATTACCACGGTATCATCAAATGCCACGAGCCGGAGATGATTCACC 
AATCCACCCAAGCCGTTGCCGCCACTTGGCTTGCCTGCGGACTCGACCCCGAGCGCACCA 
CCTTCTACCGCCAAAGCGACACTCCCGAAGTGATGGAATTGAACTGGATTCTGACCTGCA 
TCACTGCCAAGGGTTTGATGAACCGCGCCCATGCCTACAAAGCCGCCGTGCAGGCAAATG 
CAGAAAACGGGCAGGAAGACCCTGATTTCGGTGTGGAAATGGGTTTGTTCAGTTATCCGA 
45 TTCTGATGACTGCCGATATTCTGATGTTCAACGCCAACGAAGTGCCCGTCGGGCGCGACC 
AAATCCAACACGTCGAAATGGCGCGCGACATCGCCGGCCGCTTCAACCACCGCTTCCGGG 
AACTCTTCACCCTGCCCGAAGTGAAAATCGATGAAAACGTCGAACTCTTGGTCGGTTTGG 
ACGGACGCAAAATGTCCAAATCCTACGGCAACACCATTCCGCTTTGGGAAAACGACAAAA 
AAAC C C AAAAAT C G G T C AAC AAAATC AT C ACCAAT ATG AAAGAG CCGGGCGAGCC G AAAC 
50 AGCCCGACGAAAGCCCATTGTTTGAAATCTACAAAGCCTTCTCCACGCCGTCTGAAACGG 
TGGAATTTACGAAAATGCTTGCCGACGGCTTGGCGTGGGGTGAAGCCAAAAAACTTTTGG 
CGGCGAAAATCAACGCCGAACTCGCCGAACCGCGCGAACGCTACAACGAGCTGACCGCCG 
ACCCTTCGCAAATCGAAGAGATTTTGCAGGCAGGCGCGGCGAAAGCGCGTAAAGAAGCAC 
GCGAATTATTGGACAAAGTACGCGATGCGGTCGGCATCCGCCCGTTGAAATGAACCCGAT 
55 GCCGTCCGAACCTCCGCCTGCCGCGTTTCAGACGGCATTTTGAAACCATCAGGAGTGTGG 
AATGCTGAAAACATCTTTTGCCGTATTGGGCGGCTGCCTGCTGCTTGCCGCCTGCGGCAA 
ATCCGAAAATACGGCGGAACAGCCGCAAAACGCGGTACAAAGCGCGCCGAAACCGGTTTT 
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CAAAGTCAAATATATCGACAATACGGCGATTGCCGGTTTGGATTTGGGACAAAGCAGCGA 
AGGCAAAACCAACGACGGCAAAAAACAAATCAGTTATCCGATTAAAGGCTTGCCGGAACA 
AAATGTTATCCGACTGATCGGCAAGCATCCCGGCGACTTGGAAGCCGTCAGCGGCAAATG 
TATGGAAACCGATGATAAGGACAGTCCGGCAGGTTGGGCAGAAAACGGCGTGTGCCATAC 
5 CTTGTTTGCCAAACTGGTGGGCAATATCGCCGAAGACGGCGGCAAACTGACGGATTACCT 
AGTTTCGCATGCCGCCCTGCAACCCTATCAGGCAGGCAAAAGCGGCTATGCCGCCGTGCA 
GAACGGACGCTATGTGCTGGAAATCGACAGCGAAGGGGCGTTTTATTTCCGCCGCCGCCA 
TTATTGAGGTATTCGGACATCCCGGAATATATTTGGGTTTTTCAAACCCTGCAGGAAAAA 
GTCCGCACCGTCGGGAAACTCAAAAGGAGGGGGATATGTGTTACAATTTTCCGAACTGTT 
10 TTCATAAAATAGTTTTCGGACGTGTTTCAATATGGCATTGATGCCGCCTTATTGTTCGAG 
AAAAAAACCTTTATATTTAAATATAATGGGTTTTAACTAAACGGGAAACCGTTTTCTCTC 
CGGTCGATGGGCAAAATCAGCCGATTGATGGAACACGGTCCGATTTTTAAGCAAAACCTT 
AAT C AAC AAC T C AAG AAGG AT AAG AC AT G AAAAAAT TATTGATTGCCG C AAT GAT G GCG G 
CTGCCTTGGCAGCTTGTTCGCAAGAAGCCAAACAGGAGGTTAAGGAAGCGGTTCAAGCCG 
1 5 TTGAGTCCGATGTTAAAGACACTGCGGCTTCTGCCGCCGAGTCTGCCGCTTCTGCCGTCG 
AAGAAGCGAAAGACCAAGTCAAAGATGCTGCGGCTGATGCAAAGGCAAGTGCCGAGGAAG 
C T G T AACT G AAG C CAAAG AAGC T G T AAC T GAAG CAG C T AAAG AT AC T T T G AAC AAAG CT G 
CCGACGCGACTCAGGAAGCGGCAGACAAAATGAAAGATGCCGCCAAATAATTTGTTGCCT 
TGGCAAAAATGATGGGATGCCGCCTGCCGGCAACCCAAACGAAACCGCCTGAAGATTTTC 
20 AGGCGGTTTTTGGGTTATGTGCCCCTTGTTTTTTACGCCTGCATGACCGTTCCGAGCAGA 
TGTGCCGCGCATATCGGGATGTTGCGGACAGGCAAATGCCGTCTGGACAGGGTTTGGACG 
GCATTTGTTCCGCAAGGTTCAGACGGCCTCGACTTTGAACGGCATATTGATTTTTTGCCA 
TTGGACGCTTTCATATTCCAATGCGTCGGCAATCAGGGGATGGCGTTCCAGCCATTCCCT 
GTCAATACGCAGGATGAAGCCGCAGCTTTCCGTATCCGTGCGCAACTGCATATTTTTCGG 
25 GAAAGACAGGTCTTGGCGCGAACGGCAGAACAGTGCGGCAAGGCGCAGGGACAAAACGGC 
ATACCACAACATTTCGTTGGTGCCGATGATGCCGCTCATTTTTTTCATATCGCCGCGATG 
ACCGATGACCAGTTGGGCAAGTATGGTCTGTTCTTTGCGTGAGAAACCCGGCATATCGGC 
GTTTTCGAGGATGTAGGCGGAATGCTTGTGATAGCCGGTGTGGGCGATGTCCAAACCGAT 
TTCGTGCAGCGCGGCGGCGCGTCCGAGATACTGTTGCCACAAGGCAAGCTCTTGAACTGT 
30 AACGTTTTTAGCGTGGCAGAGGCTGTCCATAAAGGTTTGCGCGGTCTCGGCGGTGCGTTT 
CGCCTGATTGAGGCTGACGTGGTAGCGGTGTTGGAACTCGGCAACCGTTTGTCCGCGCAT 
ATCTTCGTTTAAACCGCGCCCGATCAAATCGTAAAACACGCCGTCGCGCAGGGCGGCTTC 
GGTTACGGTCATCCTGTCGAGTTTCATTTCCTCAAACGCCGCCATCATCACGGCAAGTCC 
GCCGGCAAAAACTTCGATGCGTTCCGGTTTCAGGTTTTCAAATTTGGCTTTTTTGACCGA 
35 ACCGGCTTCGATGATGCGTTCGGCGAGGGCGCGCATGCCTTTGTAGGTAATGTCCGCCTC 
TTGGGGCATTTCGGCGGCAAGCACGTCGCGGATGGATTTTGCCGAACCCGATGTGCCGAC 
GGCGAAATCCCAACCTTCGCGCCTCATATTTTTGCTGATACGCTGGATTTCGTTGCGGGC 
GGCGGAAATGGCAGATTGGAAGTCTTTGGCGGTGATTTTGTTTTGGAAGAAGCGCAGGCT 
GTAGGTTACGCAGCCCAAGGGCAGGCTTTCGGTAATGTCGGGATTCAGCGTCGAGCCGAT 
40 GACAAATTCTGTCGAACCGCCGCCGATGTCGATAACCAGCATTTTGCCGCCGCCCGGGGG 
GAGGGTGTGGATCACGCCGGTATAAATCAGCCGCGCCTCTTCGCGCCCGGCGATGATTTC 
GATGGGGAAACCCAATGCCGCTTCGGCTTTGGGAAGGAAATCTGCGATGTTTTTGGCAAC 
GCGGAATGTGTTGGTTGCCACGGCGCGTACCTGTTCAGGGCGGAAGCCGCGCAGGCGTTC 
GCCGAATTTTGCCAGACAGTCCAAAGCCTGTTCTTGGGAAGCGGCACTCAGATTTTTCTG 
45 TTCGTCCAGTCCGGCGGCGAAGCGCACCATCTGTTTGAACGAATCGATGACTTTTAATTG 
TCCGTTGTTGTTTTCGCAAATCTGGAGGCGGAAACTGTTGGAACCCAAATCGACGGAGGC 
GAGGACGTTTGCGGGGGTGGTGGTCATGGCGGATACCGGTGGGGGAAAAACGCAATGTTA 
CTCTGACGGCGCAGGCGTTGACAATAAATGATGCGGCGGTTTTTGATTCTGCCCACGGAT 
GTTGCCGACGGCATTTTTTGCGCTTATTTGAAATCCTTTTCCACGCTCATGAAAATCTGC 
50 ATGTTTTTGCGTGTGTAAAAACTTTTCATATTGCTGTCGATTTTCAGATAGCGGAAATTG 
AGTTGCGGCGTAAAGCCCTTCCAAGAGATTTTGTCATGCCACAACGACAGGTTTGCCTGA 
TATTCGTGGTCTTTGCGCGGGAAGCGGTACACAATGGTCCCGGGTGCGTCAAACATCCTG 
CGGGTATAGCGCAGGTTTGCCCGCAGACCCAAGCCGCCGTCGAACGTTTTGACCGCGCCG 
ACACGCAAACCCTTGCGGATGGAAGCCTGTTCCGCCTCTTTCGTTATGTTGTGCGACCAG 
55 TCCGCACCGCCGTAAAGCAGCCAGTCTTTCGGCGCGGAATACATCAGCGTCGCGCCCGCC 
AGCGGCATATGGCTGTCGTATCGGGCGGCGGTGCGGTCTTCCTGATAATGCTTCCACATA 
TTGCCCGCGTTTAGTGTCAACCGCCAGCGTTCGCTCAAGCGTTGGGAGAAATCGGCATTG 



WO 00/22430 PCT/US99/23573 



AAGCCGCCGACGAAATTGTATCGGCTGCCGCCTAAGAGGTTTTGCTCGACAAACGGCACG 
ATGCCGAACGAGCGCGTTACCGAACGGTTTTTATAGCCGAACGACAGGCGCAGGCTCTGT 
TCGCTGAAATCTTTGTTATCCCAATAATGCACGCCGCCGCCGCTGATGCCGCCGTAGAGG 
AAATGATGCCTGCCCGCATTGATTTCGCGCGACACGCCTAAGCCCTAGCGCAAACCGTGT 
5 GCCTTTTGCGGCAGGCTGTCGGCGGTTTTCGTCCAGCTTCTGCCCGCAAATTCAATCGTT 
TTTTCGGACGAAGCGTTGTTTATAGCGGATTAACAAAAATCAGGACAAGGCAACGAAGCC 
G C AG AC AGT AC AAAT AGT AC G G AAC CGATTCACTTGGTGCTTCAGCACCT T AG AGAAT C G 
TTCTCTTTTTTGTTCATCCGCTATATTGTGTTGAAACATCGCCACAAACCTGATATAGTC 
CGCTCCTGCAACATCATTGAAAATCTTTCTTTTTAATCAGTTAAAACCGAATACGGAGCC 
10 GAAAATGAATCCAGCCCCCAAAAAACCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTC 
TCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCCGCAGCGCAGGCGGCAAGTGAAGAC 
GGCAGCCGCAGCCCGTATTATGTGCAGGCGGATTTAGCTTATGCCGCCGAACGCATTACC 
CACGATTATCCGAAAGCAACCGGTGCAAACAACACAAGCACAGTAAGCGATTATTTCAGA 
AACATCCGTGCGCATTCCATCCACCCCCGGGTGTCGGTCGGCTACGATTTCGGCGGCTGG 

1 5 AGGATAGCGGCAGATTATGCCAGTTACAGAAAATGGAACAACAATAAATATTCCGTAAAC 
ACAAAAGAGTTGCAAAAAAACAATAGCAGTGGCATCTGGCAAGAACTGAAGACGGAAAAT 
CAGGAAAACGGTACATTCCACGCCGCTTCTTCTCTCGGCTTATCCGCCRTTTACGATTTC 
AAACTCAACGATAAATTCGATAAATTCAAACCCTATATCGGTGCGCGCGTCGCCTACGGA 
C AC G T T AAAC AT CAGGTTCATTCGGT GAG AAAAGAAACCAC G AC TACTTTCAGTCCACCA 

20 GCGCAAGGCGCTACAGTGCCAGGCAAAATCGTACAAGGTCCGACCAACAAACCTGCCTAT 
CACGAAAGCAACAGTATCAGCAGCTTAGGTCTTGGTGTCATCGCCGGTGTCGGTTTCGAC 
ATCACACCCAAGCTGACTTTAGACACCGGATACCGTTACCACAACTGGGGACGCTTGGAA 
AACACCCGCTTCAAAACCCACGAAGTCTCATTGGGCATGCGCTACCACTTCTGATTCCCC 
GACACCGATGCCGTCTGAACCTTCAGACGGCATTTTTGATTCACCTGCCGTTTACAGGCG 

25 CGGGGCGGGCGTGGAAATACCCGAACCGTCATTCCCGACAACACCGTAATCTTGAAACCC 
GCCATTCCCGACAATACCGCAATCTCGAAATTCGTCATTCCCGATAATACCGCAATCTCG 
AAATTCGTCATTCCCGCGCAGGCGGGAATCCAGACTCCCTGACGCGGCGGGAATCTATCG 
GAAATGACTGAAACCCCGGGATTCTAGATTCCCACTTTCGTGGGAATGACGTGGTGCAGG 
TTTCCGTATGGATGGATTCGTCATTCCCGACAATACCGCAATCTTGAAACCCATCATTCC 

30 CGCGCAGGCGGGAATCTAGACCCCCTGACGCGGCGGGAATCTATCGGAAATGACTGAACC 
CCCGAGATTCTAGATTCCCACTGTCGTGGGAATGACGGTTCAGTTGCGTTCCGACAACAC 
CGCAATCTCGAAACCCGTCATTCCCGCGCAGGCGGGAATCTAGACCCCCGACGCGGCGGG 
AATCTATCGGAAATGACTGAAACCCCGGGATTCTAGATTCCCACTTCCGTGGGAATGACG 
TGGTGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGACAACACCGCAATCTTGAAACC 

35 CGTCATTCCCGACAACACTGCAATCTTGAAACCCGTCATTCCCGCGCAGGCGGGAATCCA 
GACCCCCTGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGAGATTCTAGATTCC 
CACTTTCGTGGGAATGACGGTTCAGCAAGCGTAGGTCGGATACTTGTATCCGACAAAACC 
TTTAACATTCCCATCATTGCAATCCATTGCAGCAATGCCCAAAATGTCGAATTCAAGAAT 
CCGACCTACAAAATCATTCCGAGCATAATACTATGAAATACCGTCGTTTTTACCGCAATG 

40 GCGGCACTTACTTTTTTACGGTTGTAACCAATAAACGGCAGAAGATTTTGACCGATGATG 
CGGTGCGTTTGGCTTTACGGCAGGCGGTAATGGCGGTGCGCGAACGGTATCCGTTTGAAA 
TTTTGGCATGGGTGTTGATGCCCGACCATCTGCATACCATATGGCGGCTGCCGGACAATG 
ATTCTGCTTATTCGGAACGCTGGCGGCAAATCAAGCGGCACAGCCAATATTTAATCGGCG 
GCAATCTCAGGCTTTGGCAAAAACGCTTTTGGGAATATACTATCCGCGATGAGGCCGATT 

45 TTGCCTGGCATTTTGATTATCTGCATTTCAATCCGGTCAAACATGGCTATGTAGGACAAA 
TTTCCGATTGGGGGTTTTCTACGTTTCACCGTTATGTCAAACAGGGTATTTATCCGCATA 
ATTGGGGTGGCGGCAATGCGGACTTTTCTATTGGATACGATTGAAGTAATGTCGGATTCG 
AGAATCCGACCTACGGAAAACTGAAAGAGCATCGGTTGCAGAACGGCATTATGCGCAAAG 
CCTGCCGCAACCGTCCGCTGACGGAGGCGCAAACCAAACGCAACCGATATTTGTCGAAAA 

50 CCCGTTATAGTGGATTAAATTTAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAA 
TAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTA 
AGGCGAGGCAACGCCGTACTGGTTTTTGTTAATCCACTATATGTGGTCGAACAGAGCTTC 
GGTACGCTGCACCGTAAATTCCGCTACGCCCGGGCAGCCTATTTCGGACTGATTAAAGTG 
AGTGCGCAAAGCCATCTGAAGGCGATGTGTTTGAACCTTTTGAAAGCCGCCAACAGGCTA 

55 AGTGCGCCCGCTGCCGCCTAAAAGGTGCCCCGGATGCCTGATTATCAGGTGTCCGGGCAG 
GATTAAAGGGGTATTTGGGTAAAATTAGGAGGTATCTGGGGCGAAAACAGCCGAAAACCT 
GTGTTTGGGTTTCGGCTGTCGGGAGGGAAAGGAATTTTGCAAAGGCCTCAAGATATAGTG 
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GATTAAATTTAAATCAGTACGGCAAGGCGAGGCAACGCTGTACTGGTTTAAATTTAATCT 
ACTATATTTCCGCCTGCTGCCGCCCGAAAAGCGTGATGCGCTGATGGTGCTGCTGCATAA 
TCCGGACGACGGATAACCGGTGAAAACGGAAATGCCCGGGCGGTGTTGCCTGTGCCTGTT 
TGGACAAGCGTTCTTGAGGGCGGTAGAATTGAGGTTTGCCCGAAAAGGGCAGGGCGATAT 
5 GCCGCGCTTGGATTTTGCGCGCGGTTTTTCGCGTTGAAAGCAATTATGTCTGTTTGAATA 
TTTAATGCCGTCTGAAACGTCCGGACGCGCCCCCGTTCCCTATGAGAAAACCGACCGATA 
CCCTACCCGTTAATCTGCAACGCCGCCGCCTGTTGTGTGCCGCCGGTGCGTTGTTGCTCA 
GTCCTCTGGCGCACGCCGGCGCGCAACGTGAGGAAACGCTTGCCGACGATGTGGCTTCCG 
TGATGAGGAGTTCTGTCGGCAGCGTCAATCCGCCGAGGCTGGTGTTTGACAATCCGAAAG 
10 AGGGCGAGCGTTGGTTGTCTGCCATGTCGGCACGTTTGGCAAGGTTCGTCCCCGAGGAGG 
AGGAGCGGCGCAGGCTGCTGGTCAATATCCAGTACGAAAGCAGCCGGGCCGGTTTGGATA 
CGCAGATTGTGTTGGGGCTGATTGAGGTGGAAAGCGCGTTCCGCCAGTATGCAATCAGCG 
GTGTCGGCGCGCGCGGCCTGATGCAGGTTATGCCGTTTTGGAAAAACTACATCGGCAAAC 
CGGCGCACAACCTGTTCGACATCCGCACCAACCTGCGTTACGGCTGTACCATCCTGCGCC 
1 5 ATTACCGGAATCTTGAAAAAGGCAACATCGTCCGCGCGCTTGCCCGCTTTAACGGCAGCT 
TGGGCAGCAATAAATATCCGAACGCCGTTTTGGGCGCGTGGCGCAACCGCTGGCAGTGGC 
GTTGATTTTGAACCCGCGCCGCAACCGAAATACGGCGAATCCTGTATAATCCGAAAATCT 
GTTCACTGGAAGTTCAGACGGCATTGCAACTGTTGATGCCGTCTGAAAAAATATGATGGC 
AAGAGACAACCGCATCCAAATGTTTCCGCACGAATGGCGCGCCAGTACGACGCTTTCCGG 

20 CGTGTACGCGCTGCGTATGCTGGGTATGTTCCTCGTGCTGCCCGTATTGGCGGTGTATGC 
CGCCTCGCTGCCCGGCGCGGAAGGCAACAAAACGCTGGTCGGGCTGGCAATGGGCATTTA 
CGGGCTGACACAGGCTCTGCTGCAACTGCCTTTGGGCATCGCTTCCGACAAGTTCGGGCG 
CAAGAAAACCATTTATGCGGGACTGGTCGTGTTTGCGGCGGGCAGCTTTCTTGCCGCCGC 
CGCCGATACGCTGCCCATGCTGGTCGCCGCACGCGCCATACAGGGTGCAGGGGCGGTCAG 

25 TGCGGCGGTTACCGCGCTGCTGGCGGATTTGACGCGCGACGGCGTACGTACCCGCGCAAT 
GGCGATGATCGGTTTGAGTATCGGTTTGACGTTTTCGGTCAGCCTCGTCGTTGCCCCCGT 
GATTGCCGACGCGGTCGGCGTTCGCGGACTGTTTATGCTGACCGGCATTCTGACCCTCAT 
CAGCATCGGCGTGGTGGCGTGGATGACTCCCGATCCCGAAGTTTCCAAGCTGCACGAAGA 
TACGCAGGCGCAGCCTTCGCGCATAGGCGAAGTTTTGAAAAACCGTAGGCTGCTGACGCT 

30 TGATTTCGGCATTTTCGCCCTGCACGCCGCACAAATGGCATTGTTTACCGCGCTGCCTTT 
CGCGATGACCCAGCTCGGTTTGGAAAAAATACAGCATTGGAAAGTCTATCTGCCTTCGAC 
CATTACGGGCTTGGTGGTGATGGTTCCGCTGATTATCGTCGGCGAGACGCGCAACAAGCT 
TAAGCAGGTTTTTGTTTTGGGTATCGTCTGTATTGCGGCGGCGCAGCTCGGTTTGCTGTC 
CGGTATGCGCTCGGTAGGCTTGATTACCGCTTATTTGGTTGTTTACTTTATCGGTTTTAA 

35 TGTGTTGGAAGCGAGCCTGCCGTCTATGGTTTCCAAAATCGCGCCGTCCGACCTGAAGGG 
TACGGCGATGGGCGTGTACAACACGATGCAGTCGCTCGGACTGTTTGCCGGCGGCGCGGC 
AGGCGGTTTGCTGTTTCAAAAATACGGCTTTTCCGGCGTGTTTGCCTTTTGCAGTATATT 
GATGCTGCTGTGGCTGGTAATTGCCGTTTTATCGCCTGCGCCCAAGCCCGTCAAAAACCT 
CAGTTACCCTGTCGGCGGCGTGTGGCAGGGCAATCAGGAAGGGTTATACCGCGCCTTGTC 

40 GGAGCTTGAGGGTGTGGAAGACATCGGTTTCAGTTTCGACGGGCAGACCGTCTATCTCAA 
AGTGTTGCAGAAGGGTTTCGATCAGGCTGCCGCTGAAAAAATCATCACAGGAGTTTAAAA 
AATGTCATTGAACAAAGTCATCCTCATCGGCCGCCTCGGACGCGATCCCGAAGTGCGCTA 
TATGCCCAACGGCGAGGCGGTTTGTAATTTCAGCGTCGCCACCAGCGAAACTTGGAACGA 
CCGCAACGGCCAACGTGTAGAGCGTACTGAGTGGCACAACATCACCATGTACCGCAAACT 

45 GGCGGAAATTGCCGGGCAATACCTCAAAAAAGGCGGGCTGGTTTATTTGGAAGGCAGAAT 
CCAAAGCCGCAAATACCAAGGCAAAGACGGCATCGAACGCACCGCTTACGATATTGTCGC 
CAACGAAATGAAAATGTTGGGCGGGCGCAATGAAAACAGCGGCGGTGCGCCTTACGAGGA 
AGGTTACGGTCAGAGTCAGGAGGCTTACCAACGCCCCGCGCAGCAAAGCCGGCAGCCCGC 
CTCCGACGCGCCGTCCCATCCCCAAGAAGCACCAGCCGCGCCGCGCCGCCAACCCGTGCC 

50 TGCCGCCGCCCCGGTCGAGGACATTGACGACGATATCCCGTTCTGAATTTTACGGCCGGA 
CATCCTCGCGGAGGGAAATCATAAAGGACGGAGAAACCTTAAACCTTACGGGGCAGGGTT 
TCTCTTTTTTGCATTTGGGCCGGCTTGTTGCCGCCCTTTGCGTTGGGCGGAACGTTGCGA 
TTGCGCCGTTCGGGCGTTTTGAGGCAGTGATGCCTGCCGCACGTCCCCGCTGTTTTCAGA 
CGGTATAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAG 

55 TACGGAACCGATTCACTTGGTGCTTGAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGG 
CGAGGCAACGCTGTACTGGTTTTTGTTAATCCACTATATTTTAAAATTCAGGCGGTGTTT 
TCAAATAGCGCGAAGCAATAGCCGAGCTTCAGCCGGTTTGTTTGAAATCAAAGGGTTGGA 
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ATCAAACGCCAAACGCTTGAACCATCATTGCCCGATGCGGCAAACCGGCATCGTCCGGCA 
ATACGGTTGTTTAAAAATAGGAAAATCAGGATGGAAAACCAAAGGCCGCTCCTAGGCTTC 
GCGTTGGCACTTTTGGCGGCGATGACGTGGGGAACGCTGCCGATTGCCGTGCGGCAGGTA 
TTGAAGTTTGTCGATGCGCCGACGCTGGTGTGGGTGCGTTTTACCGTGGCGGCGGCGGTA 
5 TTGTTTGTTTTGCTGGCACTGGGCGGGCGGCTGCCGAAGCGGCGGGATTTTTCTTGGTGC 
TCATTCAGGCTGCTGCTGCTCGGCGTGGCGGGCATTTCGGCAAACTTTGTGCTGATTGCC 
CAAGGGCTGCATTATATTTCGCCGACCACGACGCAGGTTTTGTGGCAGATTTCGCCGTTT 
ACGATGATTGTTGTCGGTGTGTTGGTGTTTAAAGACCGGATGACTGCCGCTCAGAAAATC 
GGCTTGGTTTTGCTGCTTGCCGGTTTGCTTATGTTTTTTAACGATAAATTCGGCGAGTTG 
10 TCGGGTTTGGGCGCGTATGCGAAGGGCGTGTTGCTGTGTGCGGCAGGCAGTATGGCATGG 
GTGTGTTATGCCGTGGCGCAAAAGCTGCTGTCGGCGCAATTCGGGCCGCAACAGATTCTG 
CTGTTGATTTATGCGGCAAGTGCCGCCGTGTTCCTGCCGTTTGCCGAACCGGCACACATC 
GGAAGTTTGGACGGTACGTTGGCGTGGGTTTGTTTTGCGTATTGCTGCTTGAATACGTTA 
ATCGGTTACGGCTCGTTCGGCGAGGCGTTGAAACATTGGGAGGCTTCCAAAGTCAGCGCG 
1 5 GTAACAACCTTGCTCCCCGTGTTTACCGTAATATTTTCTTTGCTCGGGCATTATGTGATG 
CCTGATACTTTTGCCGCGCCGGATATGAACGGTTTGGGTTATGCAGGCGCACTGATCGTG 
GTCGGGGGTGCGGTTACGGCGGCGGTGGGGGACAGGCTGTTCAAACGCCGCTAGTTTGCA 
GGCAACGGAAAATGCCGTCCGAACGAGGTTTCAGACGGCATTTTATTTGAGGGAAGGATT 
AGCGCGGATGAACCATATCGGCAGGAACGACCAGTTCGTCAAATTCTTCGCCCGTCAGCA 

20 AGCCCAACTCAACGGCGGTTTCGCGCAACGATTTGTTGTTTTTGTAGGCGGTTTTGGCGA 
CTTTGGCGGCGTTTTCGTAACCGATTTTACGGTTTAATGCGGTAACCAGCATCAGGGAAT 
GGTGCAGGAAATAGTCGATTTTTTCCGGCACGGGTTCGATGCCGATGGCGCAGTGTTCGT 
TGAAGCTGTTGCACGCGTCGCCCAACAGGTGGATGGATTGCAAGAGGTTGTAGGCGATAA 
CGGGCATATAGACGTTCAGCTCGAAATTGCCCGACGCGCCCGCCATACCGATGGTAACGT 

25 CGTTGCCGAACACTTGGCAGCACACCATCGTCATTGCTTCGCATTGGGTCGGGTTGACTT 
TGCCCGGCATAATGGACGAACCCGGCTCGTTTTCGGGGATTTTGATTTCGCCCAAACCGC 
AACGCGGGCCGCTTGCCAGCCAACGGATGTCGTTGGCAATTTTGTTCAGGCTTGCCGCCA 
GCGTTTTCAATGCGCCCGAAGCGGCAACGGCGGCATCGCGTCCGCCCAGGGCTTCAAATT 
TGTTCGGCGCGCTGACAAACGGCAAGCCGGACAATTCGGCGAGTTTGGCGGCGGCTTTTT 

30 CGGCGTATTCGGGATGGCTGTTCAAACCCGTGCCGACCGCCGTACCGCCCAAAGCAAGTT 
CATACAAGTCTTTAAGCGCATCGTTCAGACGGCCTAAACCGTGATCAAGCTGGGAAACGT 
AGCCGGAAAATTCCTGTCCCAAAGTCAGCGGCGTCGCGTCTTGCAAGTGGGTGCGGCCGA 
TTTTGACGATAGGGGCGAAAGCTTGGGCTTTTTTGTCCAACGTGTCGCGCAGGGCTTTTA 
CGGCGGGGATGAGGTGGCGGTTGATTTCAATCGCGGCGGCAACGTGGATAGCGGTCGGGA 

35 ATGCGTCGTTGGTCGATTGCGCGTGGTTCACATGGTCGTTGGGATGGACGGGCTGATAAG 
CCGCCAAACCCGTACCGGCGATTTCGTTGGCGCGGTTTGCCAGCACTTCGTTCATGTTCA 
TATTGGACTGCGTGCCGGAACCGGTCTGCCACACTACCAATGGGAACTGCCCGTCGAGCT 
TGCCGCTCAACACATCATCCGCCGCCTGCGTAATCAAATCCGCCTGTTCAGGCTTAATCC 
TACCGAGGGAAACATTGGTGGCAGCGGCGGCTTTTTTCACCAATGCCAAAGCATAAATCA 

40 ACGGCTGCGGCAGGGTTTCGCCACCGATTTTGAAATTGTTGCGGCTGCGCTGGGTCTGCG 
CGCCCCAATAGGCTTCGGATGGGACTTCGACATTGCCCATCGTGTCGTGTTCGGTACGGG 
TGCTCATGCGTTTCTCCTTTTGAAATGTGAATAAGAGTGATTCGCAAATATTATAATGGA 
GATTGGTGGGATGAGAAAGCATCATGGCCGCGAGAATATAAAAATGCCGTCTGAAGCCCT 
AATTGGTTTCAGACGGCATTTGTTTAGGTGTGGGGTTACAGCACGGATTTCACCGTATCA 

45 ACCACATTGTCCACGGTAAAGCCGAATGCTTTGAAGAGTAAATCGGCAGGGGCGGATTCG 
CCGAAGCGGTTGATGCCGACGACTGCGCCGTTCAGTCCGACATATTTGTACCAGCCGTCG 
GCGTGTCCGGCTTCTACGGCGATGCGCGGCAGGCCTTCGGGCAGGACGGCGGCTTGATAG 
GCGGCGTCTTGGCGGTCGAATACGTTGGTGGACGGCATGGAAACGACGCGCACGGCGATG 
TTTTGCGCGGCGAGGGCTTTTTGCGCTTCCAAAGCCAGCTCGACTTCTGAGCCGGTGGCA 

50 ATGATGACGGCTTGGGCGTTGCCTTGGGCTTCGCTGATGACGTAGCCGCCGCGTTTGATG 
TCGTTCAGTTGTTGCTCGCTGCGCGCTTGGAATTTCAGGTTTTGACGGCTGAAAATCAGG 
CAGGACGGGTGATCGGCGGCTTTGACGGCTTCTGCCCAAGCCACCAAGGATTCGGCGGTG 
TCGCACGGCCGCCATACGTCCATATTCGGAATCAGGCGCAGGGTGGCGGTTTGCTCAATC 
GGTTGATGGGTCGGGCCGTCTTCGCCCAAACCGATGGAATCGTGGGTAAACACAAATACA 

55 GGGTTGATTTTCATCAACGCAGCCATACGCAGGGCATTGCGCTCGTATTCGCTGAACATC 
AGGAAAGTCGCGCCGAAGGGTTTTACGCCGCCGTGCAATACCAAACCGTTCATAATCGCA 
CCCATGCCGAACTCGCGCACGCCGTAGTGGATGTAGTTGCCGCCTTTGTCGCGGGTAACG 
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GAGACGCTGTTTGACCAGTCGGTCAGATTGGACGGGGTCAGGTCGGCAGAACCGCCTACC 
AATTCAGGCAACTCTTTTGCCAAGATTTCGATGCTGTTTTGGCTGGCTTTGCGGGTGGCG 
ATGGTTTCGGCTTTGGCGCACACTTCTTTCAATGCGGCTTGAACGTATTCATCGAAATTG 
TCCGGCAGCTTTTTATCCATACGGCGCACAAATTCTGCGGCTTCGGCAGGATATTTGGCT 
5 TGATATTGCGCGAACAGTTCGTTCCAGTCGGCTTCCAGTTTCGCGCCTTGTTCTTTGGCA 
TTCCACGCATCGTAAATTTCTTGCGGGATTTCAAAGGCGGGGTAAGTCCAGCCCAAATGT 
TTGCGCGTGGCTTCGATTTCGTCCGCGCCCAAAGGTGCGCCGTGGGTTTTGTGGCTGCCT 
TCTTTGTTGGCACTGCCTTTGCCGATTAAGGTTTTGCAGCAGATGATGGACGGTTTGCCG 
GTTTCGGCACGTGCGGCTTCGATGGCGGCTTGAATGGCGGCGGTGTCATGACCGTTTACA 

1 0 TTGGGAACGACGTGCCAGCCGTAGCTTTCAAAGCGTTGCGGGATGTTTTCGGTAAACCAG 
CCGTCCACTTTACCATCAATGGAAATATTGTTGTCATCATATAAAACAATCAGTTTGCCC 
AAGCCCAAGGTGCCGGCGAGCGAACAGGCTTCGTGCGATACGCCTTCCATCAGACAGCCG 
TCGCCCATAAAGACGTAGGTGTAATGATCGACGATGTTCAAACCGTCTTTATTAAATTCG 
GCGGCAAGGATTTTTTCTGCCAATGCCATACCCACCGCGTTGGCAATCCCTTGCCCCAAC 

15 GGGCCGGTCGTGGTTTCCACGCCGTCGGTGTAGCCGTATTCGGGATGGCCGGGGGTTTTG 
CTGTGCAGTTGGCGGAAGTTTTTCAAGTCTTCAATGCTTAGGTTGTAGCCGGTCAGGTGC 
AGCAGGCTGTACAACAGCATAGACGCGTGGCCGTTGGAGAGGACGAAGCGGTCGCGGTTG 
TAGAATTTGGGGTTGGCGGGGTTGTGATTGAGGAATTTCGTCCACAATGTTTCCGCCATT 
TCCGCCATACCCATAGGCGCGCCGGGGTGGCCGGAATTGGCTTTTTGAACGGCATCGGCC 

20 GAGAGGAAGCGGATTGCGTTTGCCAGTTGAGACATTTTGTATTTTCCTTGCTGGTGTTTC 
AGATAAGTGGATAATCGGAAAGCGTTGATTATCGCCCGATTCGCTTATGCTTTCAAGAAA 
AGGGCGGACGCGTGGGAAGGCGGCGGCAGGGGACAGGCGGGGAAGGATTTTCGATTTGCG 
GGCGAAGCCTGCCATTATTCCTTTTGAAATAAAAAGTTATAGATTGTGTGCCGGATTGTC 
GATAGCGTTTGTTTATGAGCTTGCGCCGTCGGTTCTGCCGATATGGGGGTGTCGGTTTTT 

25 TTAGTCTTTTTTTTTAACCGTATTCGGATTTTGTTCGGGCGGTAAGGTAAAATCCAGGCG 
TTTTGATGCGGATGGGAAATGTATCCGCCCCATACATCCGGACGGCGCATAAAGTTGTAC 
AATAGCGGAAATATATTTTGGGAAAAACGGATTTTCTCAAAACTTGAAACACAACGCCTT 
AAAAAACAAGAAAAATGACGTCTGAAAAGCAAACGGCGGCGGTAACGGGCAAACCATCAA 
TCAAAAATCTAAGGAATGCAGAATGACCACGGAAAACCAAGCCGGCAGTCCGGCATCCGG 

30 AATCGGCACGTCCGAACAAACAAAAGCCGCGCCGAAAGCAAAAAAAACATTCGATCCGCG 
AGCCAGCGTGATTCAAATCCATCCCGAAGGCGAACGCATCCATCCCAAAAAGGCGGAAGG 
ACGGTTCGCCAAACTGCGTATCGCCGCCGTATTGGCGACGCAGTTTGTGTTTTACGTCAT 
TCCGTGGTTCAACTGGAGCGGCAGGCAGGCCGTCGTTTTCAATATCCCCGAACGGCATTT 
CTTCATTTTCGGATTGTCGTTGGGGGTGGGCGATTTGATTTACCTTGCCTTGCTGCTGAT 

35 GATTTGCGCCTTCGGGCTGTTTTGGTGGACGACGATTGCAGGGCGACTGTGGTGCGGCTA 
TTCCTGCCCGCAAACGGTTTACACCGAAATTATGCTGTGGATTGACAACCTGGTCGAAGG 
CGATAGAAACAAACGGCTGAAACTGGAAAAATCGCCGTGGAATTTCACTAAAATCCGCAT 
CAAAGCCACCAAATACCTGCTGATTTTCCTTGTCTGCGCGTGGACGGGCATCACGTTTGC 
AGGCTGGTTTGTCCCTATCCGCCAGTTCGTTCCCGATTTATTCACTGGAGCAGCAGGTGG 

40 CGGCGCGATGTTTGCCGCAGCGTTTTATGGCTTTATGACCTTCTTCTTCGCCCACATTAT 
GCGTGAAAAAGTATGCCTGCATATGTGTCCGTATGCACGTTTCCAAAGCGCGATGTTCGA 
CAAGGACACGCTGATTGTTTCTTATGACGCGGAACGCGGCGAACCGCGCGGCGCGCGCAA 
GAAAACGGTCAATAAGGAAGAGGCGGGTTTGGGCGACTGCATCAACTGTGCGATGTGCGT 
CCAAGTCTGCCCCGTCGGCATCGACATCCGCAACGGTCTGCAATACCAATGTATCGGCTG 

45 CGCCGCCTGTATCGACGCGTGCGATGAGATTATGGACAAAATGGGCTATCCGCGCGGATT 
AATCCGTTATACGACCGAAAGCGCGCTGGAACACGAATATTCTGAAAAAGACATTAAAAA 
ACGGCTGCTCAGACCGCGCGTGGCAGGTTACGGCGCGGTGTTGGCGTTAGTTATCATTGC 
CTTCCTGGCCGGTTTGTCCACGCGCAAAATGGTCGAGGTCGATATTTTGAAAGACCGTGG 
CGTACTGGTGCGCGAAAACGCCAAAGGCTGGCTGGAAAACGCATACAGCCTGCGTATCAT 

50 C AAC AAAAG T GAAAAAGAAC AG C TG AT TAC CGCAAG T GT CAAAG G C T T T G AC GAAAT C GC 
CCTGACCGGGCTGCCCGAAGGCGGTATCAAGGTTGCCCCGCGCGAAACGGTAACCCTTCC 
CGTCCAAGTGTCCACCATTCCGGAATACGCGGACAAAGGCAGCCACCCTATCGAATTTAC 
CTTCCAATACCGCGAAAGCGGCGCGCCCGACGGCAAGCCGGTCGTCTTGGAAGAAGATGC 
AACCTTTATCGGAGAATAACCGTGTCTCAAAACACTCCAATCAAACCTTGGTACAAACAC 

55 GTCTGGCCGTGGATCTTGATGGCGGGGCCGATTTTTGTCGTCATCGCCAGCGTCGCTATG 
TTTTTTGTCGCGCAGCAGCACGCGACAGATTTGGTTACGGACGATTATTATAAAGACGGC 
AAACATATCGACATCCAGCTTCATCGGGATGAAGAAGCCGTCAGACGGCATATCGGGGTG 
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CAGGTTCTCATTTCCCCCGATATGAATGCGGCAAAAGTGTTTGTCGGCGGCGAGTTTGAC 
GGCAAACAGCCTTTGAACCTGCTGCTGATGCACCCGACCCGCAAGGCGGACGATCAAACC 
GTCGCCCTCAAGCCCGTCGGCAGCGCGCAGAACGGCAGGGCGGAATATGAGGCGGTGTTC 
AAAACCCTTTCGCCGACCAACCACTGGTATGTGCGCGTGGAGGACGCGGCAGGCGTGTGG 
5 CGCGTCGAGAACAAATGGATTACCAGCCAAGGCAATGCGGTCGATTTGACCCCGATGGAC 
AAGCTTTTCAATAATACTGAAAGCAAATAAAAAAGCCGTGTTTTCATTGCATTGCTTTGC 
CAGATGTAATGCCGTGCAGGCATTATTTGATCATTCGGCGCGATGGTTTGATTTGTCGGA 
CGAAAATAAATGTATCTCATCCCGTTTATTTTTTAACACTATTCCGGAACGCAGCCTGAA 
AAACGCCGTCTGAAAGCCCTTCAGACGGCATTTTGTTTGCAAATCAAATCCTACCTGATG 
10 TCAGCGTCCGAGCGTTGCAACAGGTTCGCTCCCCGTCAGCAGATATTGTATCGTCTCGCG 
GACGGTGCGGATGGCATTGCCGAAGGGCAGCGGTCTTTACCTCTGAAGAACAGGCCTTTA 
TCTACTTCTCCACGGAATGCGGCGGCAAGCTGGATATCAATACAGAACTGTCCTGCTTTG 
GAAAGCCCGTCGCGCAGACCGCAACTGGTTAGGCAGTTTAAACCTTGGGTACAGCGGCGC 
GGGTCGGCTTTGGCGTTTGTCTGAAGTTTGCTTTCACGCTTGATGTAGCTGTCTAGGAAT 
15 TTGGTGCGGACACCGCGCGCCGGCAAACCGGCAACAGACATAAATTCGACTACTTTTTCA 
GTTTCCGCACCGGCGAGCGTTTTTTTGAAGTTAAGGTGTGCATCTCCTTCTTCGGTAACG 
GCAAAAGCCGTACCGATTTGAACGGCGGATGCTCCCCAGTTCTTTAGGGCGGTTTTGACT 
TTTTCAAAATTTGCCATGCCTCCCGCAAGAATAAGCGGGATTTTTTCGCTTTCCAGCCCT 
AAACTTTTGAAAACTTCAAACGTTTCCTCAATCACGCGTTTGAAGTCGAACTTGGCATCG 
20 TTTACGCCTTCAACGGTTGATGCACCCAAATGTCCGGCCGCGTGGGCAGGATGTTCGACT 
ACAATCGCATCGGGCAATATGCCTTTTTTCATCCAACGTTTCAAGACGATATTAATACCG 
CGCGATTCGGACAGAATCGGCAGCAGCGCGACATCTTTATGATAGCCCTCGGTCATTTCC 
GGCAGGTCTAAAGGCAGGCCGGCACCCATTACAACCGCATCCGCCCCTGATTCGCAAGCC 
TGGCGGACATATGCGGCGTGGTCTTTGACCGCCTTCATCACGTTGACCGCAATCAGTCCT 
25 TTTCCCTCTGAAGCGCTTTTGGCTTTTTGGATTTCCCTGTCTAATGCGGTACAGTTCAAA 
GATGTATATTTCTCTTCACTCGGATTGATTTGTGATTCGGCGAGTAGGTCTTCGTGAAGG 
TGGCGCAAATCCACACTGGCAATCGTTCCGATACCGTTTTCACGCGCCACCGCGCTGGAT 
AAACCCGATGCGGAAACACCGACCCCCATACCGCCTTGCACGATGGGGGTAAGGGATTTT 
CCACGAATAACCAAAGGGTCAAAAATATTCTGCATCAGTTTCTCCGAGTGTACGAATCAG 
30 TCAGGCTCATGAAAAATGGTTCTAACTGTTTTAGAACTATTGCTCAAATTTGGTATTATA 
CTCTAAATATCGCGGCGGTAAACAAGAAAGCAGCCGGAGCTTCGGGCATTCTGTTACGCC 
TGTTTCAATCGGGAGAGAAAATATTATAGTGAATTAACAAAAATCAGGACAAGGCGACGA 
AGCCGCAGACAGTACAAATAGTACGGCAAGGCGAGGCAACGCCGTACTGGTTTAAAGTTA 
ATCCACTATAAATTTGATGATGGCATAAAAAAGCCCTAGTCAGTTGCTGTCAAAGGGGAT 
35 TGTTAAGAAAAGTAATGCCACGTTGATGGGGTGCAATATATCAGGCGTTTCAATCGGGTA 
AAATGTTGGACGGACACCGCATCCGGTTATGGGATATCGGTTTGCACGGCAAAGGTTTGA 
ATATGATTCGATTACGTCTGAGATTCTGATGAAGGGGGTAGGTAAAGATATGGTAACGAG 
TTGCTGAGACAATAAAAAATCCCCGAGCGATAATCTCGGGGATTTAGAATTTGGCACGCC 
CACGGGGAATCGAACCCCGGTTACCGCCGTGAAAGGGCGATGTCCTAACCGCTAGACGAT 
40 GGGCGCATATTGTATTTTCTTACTGGCGCACCCGGAGCGATTCGAACGCCCGACCCTCTG 
GTTCGTAGCCAGATACTCTATCCAACTGAGCTACGGGTGCGCTGCAAGAAAGATTCGAAT 
TTTAGGGTAATCATCGGATTCTGTCAATTGTTTTGTTGGATGAAATGCCTTAAAAGTGTA 
AAATATTGGTTTGTTGTTTGAATTTAAAGAGAATAAAATGATTGTTGCTTCTCGCTGGCC 
CTTGCTGGAAAAGGTATTTTTACGGTTTGGAATGCCTGTTGCCGTGGTTGATTTGGAATC 
45 GACGGGCGGCAATCTGTATGAAGACAGGGTAACCGAAGTGGCTTTGGTCAAGTTTGAGCA 
GGGAAGGGTGGTGAGGCATGAGTGGTTGGTTAATCCTCAAAAACCGATTCCGCAGTTTGT 
GGCGGGGCTGACGGGGATTTCAGACGGCATGGTTGCCGATGCGCCTGTTTTTGCAGAGAT 
TGCCGGCGAGTTGTTTTCGGTATTGAAGGGTTGTGTGCTGGTTGCACATAACAGCCGTTT 
CGACTATACGTTTTTAAAGCATGAGTTTCATCGTGCGGGTATCGGATTTTCATCGCCTGC 
50 TTTGTGCAGTGTGCAGCTGTCCCGGTGTCTGTATCCGCAATTTTACAAGCACAGCCTGGA 
CAGTATCATCGAAAGGTTGGGGATTGTTGTGGAAGACAGGCATCGTGCGATGGCGGATGT 
ATCGGCATTGTGTGATTATTTGGAATACAGTCTGTCGGAACACGGGGTTGAGGCATGGAT 
CAGGCAGTGTTTCCGTTTGATGAATCCGAAACCGCTGCCTGCCGCGCTGCCCGAACGGTT 
GAGGGAACAGTTGTACGGTTTGCCTGACGGTATGGGGGTGCTGGCTTGTTTCGACGGCGG 
55 AGGGAAAGTAAATTATATCGGTACGTTTGAACGGGTATATAGCGAGATTTCGGCTTTATT 
GGACTCCGGAAAAGCCCCGTTTGATTGGTGCAATACGGAGGAAGTCCGTTTTTTTCCCGC 
ATTGGGCAGCCTGCATGCATATAAGATTAAAGCGGAATTGGTCGGGCGTTATCATTCGGA 
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TTGTTATGTGTCTGCCAAAAATCTGCTTAAAACATTTACGACCGTCAGGTTTGAAAAAGG 
TTCAGACGGCATGTTGAATGCGAAAACAGCGGCTTTGAAAAACGGTGTGACGGATAATCC 
GCCTACCGGATTATTTGCCAATAAAAAGGCAGCGAGACGGGCTTTGTCGTCGTGGGCGGA 
AACATACGGATTGTGTCCTGCCGCAGCCGGTATCCTTCCGGACGGTTATGCAGAGGATGA 
5 GCCTTGTCCCGTATATGTTTCAGGCCGATGCGATAAGGCGTGCGGCCGTTCTGACGAACA 
GGTTTTGGCGTTTGCACAGAAGTTGCCTGTTTTGGATTGGGGAAAAATGCATGAGGTGGA 
AATTACCGAAACCGATCCTTTGACGGGGGAAAAAGTCGTTCTGCACGGAATGGGCGGCGC 
ATTGGAAATGGATGACGGGCTTTGGTATTTCGATAAAGATTTACCGGATGCGTTTAAGGC 
GAAGTTTAAAACGGACAGGAAAAATATTAAGGAAATCGGTTAAATCGATATCGGTTGGTG 
1 0 AAAGCCGGCAAGTATGTAAACAGCCGTCACCGTGTTGATTGCCTAATCGGTTTGTGCCGG 
TGTGTTGCCGTTTGCAGGTAATGTATCCGAAGATGCCGTCTGAATTTTTTCAGACGGCAT 
TTTTGCCGACGCGGTTTTCGTGCCGTGTCGGTTTGCCCGTCCATCCGAAGGCATCGGACA 
AGCAGGGTGGTTTTTAGAAGCCGTTTTCCATCATGATTTGACCGGGAATGCGGTTGCGGT 
GCATGGCGTAACCCATGTCGAGCAGCGTTTGGAAAGTGTCTTTGACCATTTCCGGGTTGC 
1 5 CGCAAATCATAAACCGTGTGGATTCCGGGGTGAACTTGGTATGCAGCGCCTGTTCGATGC 
TGTTGTTTTTTAAGAGTTCCGGAATGCGTTTTCCGCTTAAGCCCGAGGGGTTGGCGGCAC 
GGGTGGTAACAGGGACGAAACGGAAAGAGTGTCCGTATTCGCCTACCAGGGGATGTTCAG 
TCAATGCGGCGAGTCGGTCGTTGAAAATCAATTCTTCGGGAAAAGATACGGAATGTATCA 
GGTTGACGGTATCGAAACGTTGACGGATTTCGGGTTGTTCGAGAATGGAAAGGAAGGGGG 

20 CGATGCCCGAGCCGGTGCAGAGCATCACCAAATCCTTGCCGTCGGGGAAGCGTTCGGGCA 
GGAGGAAGCCGGTGGCATTTTTATCGAGCAGGATGGTGTTGCCCTGTTGCATTTTGGCGA 
AACGGGCCGACATGGGGCCGTCTTGGATGAGTACGGCAAAATATTCGAGCGTGTCGGCAT 
ATTCTGCGGAAACAATGGAATAGGCACGCCAAATGAAACCTTCCCCTTCGTAGAAACCGA 
GTCGGGAGAACTGTCCGGCTTTAAAGCGGTAGGATTCGGGACGGCTGATGGCGAAAGTGA 

25 TGAGTTTCGGCGTGTGGTGTTTGACCCACAAAATCTTTTCTTCGGTGAATTTTGCTTCGG 
GCGAGGCTGCCATGTTGTTGTCCTTGAGTGTGTTTGTCGGGATTATAGCCAATTTGGGTG 
TTTTTTTCTGCATTGGCGGTCTGTATTTAAATTCGGATATTTTTCAATACAATGTTATCG 
TTTTTTGAAATAAACGGTAAGGAGTAGTTTGTTTTTTGTCAAAATGGGAATACAATCCTA 
TCTATAAATTTAATTGAGAATTACTTTTTTTCAATTAATATAAAAAATCAAAACAGTTGT 

30 GAGAGCCTTTGGACGATTTGCACACTTGCATATTACAGAGGTCTCTATGAATCAAAATCA 
TTTTTCACTTAAAATTCTGACCGTTATGCTGTTATCGGCTTACGGTGGTTCTTTTGCAGA 
CGGTGTTGTGCCTGTTTCAGACGGCAATACCGTCAGTCTGGATACGGTCAATGTACGCGG 
CTCTCATGCTTTGTTGGGCAAGACCGAAAAGACCCGTTCTTATACGATAGATCGGATGTC 
CACCGCCACAGGTATGAGGATTGCGGGCAAGGATACGCCGCAGTCGGTCAGCGTCATCAC 

35 GCGCAGCCGCCTTGACGATAAGGCGGTGCATACGCTTGAAGAGGCAATGAAAAACACGAC 
GGGTGTCAACGTTGTGCGCGATTCAGGCTTGCAGACGCGGTTTTTGTCACGCGGTTTCTA 
TATTGATCAGATTGGTGAAGACGGTATGACCGTCAATGTTGCAGGCCGTTCGGGATATAC 
GGCGAAAATCGACGTGTCTCCGAGTACCGATTTGGCGGTTTATGACCATATTGAAGTTGT 
ACGGGGTGCAACGGGGTTGACCCAATCCAATTCAGAGCCGGGAGGAACCGTCAATTTGAT 

40 CCGTAAGTGACCTACCGCTTCTTTCAAACATACCGGAGAGCTGACCGCCGACCATCGCGG 
CAGCCGGCGTGCAGTGTTGGATGTTTCAGGCAGCCTGAATAAGGCGAATACCTTACGCGG 
AAGGTTGGTGGGTGCGGAAGAGTATAAAAAATCGTTTAAAGACCGAGTTTGGGGCAGGAA 
ACATATGGTTTACGGCATTGCCGAAGCCGATGCGGGCGACAGCAGTGTGCTTACTTTGGG 
CGGCATGTATCAGAAGAGTAGGGAGGTTCCTGATTTTTCGGGCATTATTTTGCCCTGTGA 

45 AAATCAGAAAACTGCCCCGTTCAGTTCAACGCCTGCCTGCAACCGGCCTTTGCAACTGCC 
GCGCAACACTTATTTGGGGGAGGATTGGTCGCGGTTAAGTGCCGACAAATACAACCTTTT 
CTCAGGATTCAAACATGTGTTTGACAACGGTTGGCAGCTCAATGCCGAAGTGTCTTATAC 
CAAGAATGAATCCGATGCGAAGGTGGGGCAGTTTTTTCTGAAAAACGAATATGCGGCGGG 
TTTGTCGGGTGAGGATGCGGTAGGCTTTTTGACTGAAAAAAACGAAGTCATCCCGTTCGA 

50 GCCGAAAGATAAGGCATTGGAGAAACTGAAAGCATATCGTGATGAAACCGCCAAGGAATA 
CCGGGAGCGCAAAGACGATTTTGTTAAAAACCGTTTCGATAATACTGCTTTCGAACAGTA 
TCGCAGCCGCCGTGCCGCAGAACGCAAAGCCGGTTTTGACAAGTGTATGAGTGACCCTTT 
CGCGCTGGACTTTATCTGTCAAGGTTCTTGGGGGGATCCGGGCGTTGATGCCGACAAGGC 
GGAATTTGTCGATAAAGCCCTTGCGAAGGAGGGCATCTTTAATAATGCGGCACAACGTTT 

55 TCCAAACAGCCTGTATGACTCTTCCTTTAATCGGAAGGCTACCGCCAACCGACGATACAG 
TTATATGCCGTTGCGGCATACCAAAGACGACCGCCAATGGGGAATTAAACTTGACCTGAC 
CGGCACATATGGGCTGTTCGGGCGGGAGCATGATTTCTTTGTCGGCTATGCCTACGGTGA 
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TGAAAAGATACGTTCGGAATATCTAGAAATCTACGAACGCCGCTACAGAGTACGTCCGAA 
TACGGGGGCAACGCACGGCGTGTATGCGGGAAGTTGTCAGGAGGAGCCGGACGGCGATTT 
GTCGTCTCCTTTGGTCAGGGGGCATAAAGAACCCGATTGGCAGGCGTACGATGAAAAAGG 
C AAC CGTACCGTTTATGCC G AAG AAT G C AG G AACGC CAAGAAAAT AAAAAC C GAGCC CAA 
5 GCTCGATGCCGAAGGCAAGCAGGTGTATTACTATGACGAATACAGCGGCAGCCGGACACC 
GGTATATGTCGATGTATATGAGCTGGACGAAAAAGGCAACAAGATTCAGGAGACCAATCC 
CGACGGCACGCCTGCCTTTACCGGTTTTTCCGGTACGGTGCCGGTTTGGAAAACCGTCAA 
AGTGGCAGACGACCATGTTCCTGCGCTGTATAACTACGCCAAATACCTCAACACCAACAA 
AACCCATTCGCTGACTGCCAGCACGCGTTTCAACGTAACCGGCCGACTGCACCTTTTGGG 
1 0 CGGGCTGCACTACACGCGCTATGAGACTTCGCAAACCAAAGATATGCCTGTCCGCTATGG 
GCAGCCGGCAAGCGATTTTCAGACGGCATCGAGCATTAGGGCGGATCAGGACCATTACAC 
GGCCAAGATGCAAGGTCATAAATTGACGCCCTATGCAGGCATTACCTATGACTTGACACC 
GCAACAGAGTATTTACGGAAGTTATACCAAAATCTTCAAACAGCAGGATAATGTCGATGT 
CAGTGCCAAAACCGTTTTACCGCCTTTGGTCGGCACAAACTATGAGGTAGGCTGGAAAGG 
1 5 CGCGTTCTTGCAAGGACGGCTGAATGCTTCGTTCGCATTGTTTTACCTCGAACAGAAAAA 
CCGCACGGTCGTCGATTTCGGCTATGTTCCCGGAGCAGGCGGCAAGCAGGGGTCGTTCCA 
AACCGTTGCCAAACCGATAGGCAAAGTGGTCAGCAGGGGTGCGGAATTCGAGTTGTCGGG 
TGAGTTGAACGAAGATTGGAAAGTCTTTGCGGGTTACACCTACAACAAGAGCCGCTACAA 
AAACGCCGCCGAAGTCAACGCCGAACGCCTTGCCAAAAATTCCAGTGCAGACCCGTACAA 
20 CTTCAGCAATTTCACACCCGTGCACATATTCCGTTTCGGAACGAGCTTCCATATACCGAA 
TACGGGGCTGACCGTCGGCGGCGGCGTGTCCGCACAAAGCGGCACAAGCAGTCTGTATAA 
CATCAGGCAGGGCGGCTACGGGCTGATAGACGGTTTCGTCCGTTACGAATTGGGCAAACA 
CGCCAAATTGAGCCTCATCGGTACGAACTTAAACGGACGCACTTATTTTGAGAACAACTA 
CAACCGTACGCGCGGCGCAAACAACTTCTACGGAGAGCCGCGCACTGTCAGCATGAAACT 
25 GGATTGGCAGTTTTAATTGAAAACCGTAGTTTTGCGGATGCCGTCTGAAACAGGGTATGT 
TTCAGACGGCATTTTTATGGAGGCAGGTCTATCGGGGCGTATATTTGGAATTTGCCCGAT 
GCCGGCAGTAGAATATCCCTTTTATCCTCAGAAGAGCCGATGTCTTCACGCAAAATTATC 
CACATCGACATGGACGCATTCTACGCATCGGTAGAGCTGCGCGAACAGCCGCATTTGAAA 
GGGCGGCCGGTGGTCGTCGCGTGGGAGGGCGCGCGTTCGGTGATTTGCGCCGCATCGTAT 
30 GAGGCACGGCAGTTCGGGCTGCATTCCGCGATGTCGGTGGCAACGGCGAAAAGGCTGTGT 
CCGCAAGCGGTGTATGTGCCGCCGCATTTCGATTTGTACCGTCAGGTTTCCGCGCAGATT 
CACGCCGTATTCAGGCGTTATACCGATTTAATCGAACCCTTGTCGCTGGACGAAGCCTAT 
CTTGACGTTACCCGTAATTTCAAAAACATCCCTTACGCCGGCGACGTTGCCAAAGAAATC 
CGTGCCGCCATTTTTGCGGAAACAGGTTTGACTGCATCCGCAGGCATCGCGCCGAACAAA 
35 TTTCTGGCGAAAATCGCGTCGGACTGGCGCAAGCCGAACGGGCAGTTTGTGTTGCCGCCG 
CACAAAGTCATGGCATTTTTGGAAACCCTGCCTTTGGGCAAAATCCCCGGCGTGGGCAAG 
GTAACGCTGAAAAAAATGCAGTCGCTGGGTATGCGGACGGCGGGCGACTTGCGCCGTTTC 
GAGCGCGGCGAACTCTTAAACCATTTCGGACGCTACGGATACCGCCTCTATGATTTGGTG 
CGCGGTACGGACGAACGCCCCGTCAAAGCCGAACGCGAACGCCTCCAAATCTCCACAGAA 
40 ATTACCCTGCCCGAAGACCTGCCGCTCGAGCAGGCTGCCGGACACCTCCCCCATCTTGCC 
GAAGACTTGTGGCGGCAAATCACGCGCAAAAACGTCGAAGCCCAAAGCGTAACGCTCAAG 
CTGAAGACCTACGATTTCCGCATCATCACGCGCACACTGACTTATTCCTCCGTATTGCCC 
GACTGCGCACTCTGCTGCAGGCTGCGCAAATGTTGATGGCGCGCGTtCGCCGCAGACGGA 
AGACGCGTTCCGCCTTATCGGTATCGGCGTGGGGCATCTTGTGCCGAAAAACCAGCAGCA 
45 GGATTTGTGGGCGTAAACCGCTTTACGCGCGCCGTCCAAAAAATATGCCGTCTGAAGCCT 
TCAGACGGCATTGCGGCTCCGGTTTAATCCGCCGCGCCGCTTTTTTTTAGGTTGTCGAGC 
CTTCCGATTATATCGGCAAGGTTGCGTCTGCCTTCTTCTTTGCTGACAATCGGTTCGCCG 
CCTTTGCGCCCCAGGATTTTCAAATCTTCCTGCGGCATTTCGTCTATGAATCGGCTGGGT 
TCGGGGAACTGCCATGTGCCTTGTTTTTTGCGTTTGACGCAGTGGGTCAGTGTGAGTTGG 
50 CGTTTGGCGCGGGTGATGCCGACGTACATCAGGCGGCGTTCTTCTTCGACGTTGCCCTCT 
TCGATACTGTCGTTGTGCGGCAAAACGCCTTCTTCGCAACCGACAAGGAAAACATACGGA 
TACTCCAAACCTTTGGCGGCGTGTAGCGTGGATAGCGAGACGGCATCGGTTTCTTCTTCG 
TCTTTTCCTTCCAAAAGCGTCATCAAGGCGACGGTTTGGGCGAGTTCGATGATGTTTTTG 
CCGTCTTCCCCGCCTTTTCGCGCAAACCATGATACCAAATCGCCGACGTTGCGCCATTTG 
55 ATTTCGCCGGCTTTGCCTTCTTCGTTTTGCATCAAATGGTTTTCATAGTCGATTTCTTCG 
AGCAGGCTGTTGATGAACTCGCCCGCTTCGCTGGTTTCGGCTTTGGCGAGGTAGCTGACG 
AACATATCCATAAAGGTTTGCAGGTGTTGGCGGTTGGTATTGTTCAGCGTGGCAAGGGCT 
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TCTTCGTTTTGCGCGGCTTCATACAGGCTGCATTCGTGTTCGTGCGCGTAAGTGTTGAGC 
TTGCCCAGCGTGACATCGCCGATGCCGCGTTTGGGCGTGGTAACGGCACGCAGAAAGGCG 
GGATCGTCGTTGGGGTTGGCAAGCAGCCGCACATAAGACAACACGTCTTTGATTTCGGCT 
TTGTCGAAAAAGCTTTGTCCGCCGGAGAGCTGGTAGGGGATGCGCGCGCCGCGCAATGCT 
5 TCCTCGAAAATCCTCGCCTGATGCTTTCCCCGGTATAACACGGCGAAATCGGCATATTGG 
GTTTTGTCGCCGCCGATGAGTTTTTGTTTGACGATTTGGCTGACGACCCAGTCGGCTTCG 

TGTTGCTCGTTTTGGCAGGCAACGACTTTGACCGGCTCGCCTTCGCCCAATTGCGACCAA 
AGTTTTTTGGTAAACAGCTTGGGGTTGTTTTCGATGACTTTGTTGGCGATTTTGAGAATC 
CGCGCGGTGGAGCGGTAGTTTTGCTCCAGTTTGATGACCTTCATCTGCGGATAGTTTTCC 
10 TGCATTTTACGCAGGTTTTCCATGTTCGCACCGCGCCATGCGTAGATGGACTGGTCGTCG 
TCGCCGACGGCGGTAAACATACCTTCCGCGCCGGTCAGCAGCTTCATCAACGTAAATTGG 
CAGGTATTCGTATCTTGGCATTCGTCAACCAACAGATAACGCAGCCGCCGCTGCCATTTG 
TTGCGCACTTCGCTGTTTTGCTGCAACAGCACGGCAGGCAGGCGGATTAAGTCGTCGAAG 
TCCACTGCCTGATAGCTTTGTAAGGTTTCCTGATAGCTCGCATACACGCGTGCGGTTTGT 
15 TGTTCCCAAATGTTCGATGCCGTCTGAACGACATCTTCAGGCGTTTTTAAATCGTTTTTC 
CACAAGGAAATCTGGTGCTGCGCCTTGAATACGGCTTCTTTGCCCGTACCGCCTAAGAGT 
TCGCCGATGATTTTCGCGCTGTCGGTAGAATCGAGAATGGAGAAGTTTTTTTTGTAACCA 
ATATGGTTCGCCTCTTCGCGCAGAATCTTCATGCCCAAAGAGTGGAACGTGCAAATCGTC 
AGCCCGCGCGTTTGCGGTTTGGGCAGCATTTTGGCAACGCGCTCCTGCATTTCCGCAGCG 
20 GCTTTGTTGGTAAAGGTAATTGCGGCAACGGTATGCGGCAGGTAGCCGACATTGACAATC 
AAATGCTTAATTTTTTGAGTAATCACGCCGGTTTTGCCGCTGCCTGCACCGGCAAGGACG 
AGCAGTGGGCCGCCGAGGTAGCGGACGGCTTCGAGCTGTTGGGGATTGAGTTTCATCATG 
TTTTGATGCTGTCTGAAATCAGTCTGCGCCGTTTTCGAGGCAGTCGAGTGTCGCACGGAG 
GGCGGATACGCCGATTTGCCCCGGCGCGGAGTTTTGCGTTCCCGAACCGAACGTGATGCT 
25 TGAGCCGAACACCTGTCCGGCAAGCCGGCTGACCGCCCCCGTCTGCCCCATCGACATCGT 
AACAATCGGTTTGGCGGCAAGCTCTTTCGCTTTGAGCGTGGCGGAAAGCAAAGTCAGCAC 
ATCTTCCGCGCTTTGCGGCATCACCGCAATTTTGCAGATGTCCGCGCCGCAGTCCTCCAT 
CTGTTTCAGACGGCATACGATTTCTTCTTGCGGCGGCGTGCGGTGAAACTCATGATTGCA 
GAGCAGGGCGGCGATGCCGTTTTTTTGAGCATTTGCCACGGCGCACCGGACGGCGGTTTC 
30 GCCGGAAAACAGCTCGATGTCGATGATGTCGGGCAGGCGGCTTTCGATCAGCGCGTCGAG 
CAGTTCAAAATAATAATCGTCCGAACACGGGAACGAGCCGCCTTCGCCATGCCGTCTGAA 
CGTAAACAGCAGCGGCTTGTCGGGCAGCGCGTCGCGGACGGTCTGCGTGTGGTGCAATAT 
TTCGCCGATACTGCCCGCGCATTCCAAAAAGTCGGCGCGGAACTCCGCAATATCGAAGGG 
CATATTTTTGATTTGCTCAAGTACGGCGGAAAGTTCGGCGGCATCGCGGGCGACAAGCGG 
35 CACGGCGATTTTGGTGCGTCCGCTTCCGATAACGGTATTTTTGACAACAAGGCAGGAACA 
CATAAAACAGGCACACACAGAAAAAACAGCCGCCATTATAACAAAGCCGGCCGCCTTTTA 
GACGGCATCCAGATTCCATTCCGGCACAAGCCGCCGCGTCCTGGCGCATATCGGCAAGCA 
AGGAAATATGCGATAATGGCAACCTCGTGAAGCAGCATTACCGATAGCCCGCACATCGGG 
AAAACGATACACATCCCGCGCCGCAGCCCGTGTTGCGCCGCATCCCACATACCGCATTTG 
40 TTCCGGAGTAACCCCAATGTCAGACGACAAAAGCAAAGCACTTGCCGCCGCACTGGCGCA 
AATCGAAAAAAGTTTCGGCAAAGGCGCCATCATGAAAATGGACGGCAGCCAGCAGGAAGA 
AAACCTCGAAGTCATTTCCACCGGATCGCTCGGATTAGACCTCGCCCTCGGAGTCGGCGG 
TCTGCCGCGCGGGCGCATCGTCGAAATCTTCGGCCCCGAATCCTCCGGCAAAACCACCCT 
CTGCCTCGAAGCCGTCGCCCAATGCCAGAAAAACGGCGGCGTGTGCGCCTTTGTCGATGC 
45 CGAACACGCCTTTGATCCCGTTTACGCCCGCAAACTCGGCGTAAAAGTCGAAGAGCTTTA 
CCTGTCCCAGCCCGATACCGGCGAACAGGCTTTGGAAATCTGCGACACACTCGTCCGTTC 
GGGCGGCATAGATATGGTAGTCGTCGATTCCGTAGCCGCACTCGTCCCCAAAGCCGAAAT 
CGAAGGCGATATGGGGGACAGCCATGTCGGACTGCAGGCGCGCCTGATGAGCCAGGCTTT 
GCGCAAACTGACCGGACACATCAAAAAAACCAACACGCTGGTTGTGTTCATCAACCAAAT 
50 CCGGATGAAGATCGGCGTAATGTTCGGCAGCCCCGAAACCACCACCGGCGGCAACGCGCT 
GAAATTCTATTCTTCCGTCCGCCTCGACATCCGCCGCACCGGATCCATCAAAAAAGGCGA 
AGAGGTATTGGGCAACGAAACCCGCGTCAAAGTCATCAAAAACAAAGTCGCCCCCCCGTT 
CCGTCAGGCAGAGTTTGACATCCTCTACGGAGAAGGCATCAGTTGGGAAGGCGAATTGAT 
CGACATCGGCGTGAAAAACGACATCATCAACAAATCCGGCGCGTGGTACAGCTACAACGG 
55 CGCGAAAATCGGTCAGGGCAAAGACAACGTCCGCGTCTGGCTGAAGGAAAATCCCGAAGT 
CGCCAATGAAATCGACGCAAAAATCCGCGCCCTCAACGGCGTAGAAATGCACATCACCGA 
AGGGACGCAGGACGAAACCGACGGCGAACGCCCCGAAGAATAAAACCTGAAATCCCGATA 
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AACGGTACTTCTGCTGCGAAGTACCGTTTTTTTGAGCCGCCTCCGAACGGCTTGATTTGA 
GTTTTGGTATAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAA 
ATAGTACGGAACCGATTCACTTGGTGCTTGAGTACCTTAGAGAATCGTTCTCTTTGAGCT 
AAGGCGAGGCAACGCCGTACTGGTTTTTGTTAATCCACTATATTTTTGCCCGACGGGGTG 
5 AAAAATACAGTTGCTACAGCCCGACCTACGCCCGCTTTGCCTCTATCCTGCGCCCTTTTA 
TGTGCAACACTTTGCACTTGCTGAACAAAATTCAAACGACCCTTTATATCAAATGCAAAA 
AATATGCCGTCATTCCCGCGAACGCGGGAATCCAGACCCCTCGGCATGGAAATTTATCGA 
GTAAAACGGTTTCTCAGATTCTACGTTCTAGATTCCCGCGTTCGCGGGAATGACGGCGGC 
GGGGGGTTCTGTTTTTTCCGATAGATTCCCGTGGTTTTTCGGTTACTGGATTCCCGCTTT 
1 0 TGCGGGAATGACGGGGTGTAAGTTTCTGCTCCCACGGGGCTGGATTCCCGTTTTCACGGG 
AATGACGAAATTTCAGACGGCATCGGAATTTTTGTGTTTTGGTGGGCTTCAGCCTGCCGC 
ATCCCATCGATTCTGCCGTTTTTACCGTTTCCGCCGAATCCTGCAAACTGATGCCGTCAT 
TCCCGCGAAGGCGGGAATCCAGACCTGTCGGCACGGAAATTTATCGAGTAAAACGGTTTC 
TCAGATTCTACGTTCTAGATTCCCGCGTTCGCGGGAATGACGGTCGGGGGTTTCCGTTTT 

15 TTCCGATAGATTCCCGTGGTTTTTCGGTTACTAGATTCCCGCGTTCGCGGGAATGACGGC 
GGCGGGGGGTTCTGTTTTTTCCGATAGATTCCTGTGGTTTTTCGGTTACTGGATTCCCGC 
GTTCGCGGGAATGACGGGGTGTAAGTTTCTGCTCCCACGGGGCTGGATTCCCGTTTTCAT 
GGGAATGACGAAATTTCAGACGGCATTTAAGCGGTACGGATGTGTAAATAATGGTAGGGT 
GGGCTTCAGCCTGCCGATTCCCGCTATTCTTGCCGTTTTTGCGTTCTTATCATTCTCACT 

20 GTTTTTACCGTTCACGCCGAATCCTGCAAATTGATGCCGTCATTCCCGCGAAGGCGGGAA 
TCCAGACCCGTCGGCACGGAAATTTATCGAGTAAAACGGTTTCTCAGATTCTACGTTCTA 
GATTCCCGCGTTCGCGGGAATGACGGTCGGGGGGTTCTGTTTTTTCCGATAGATTCCTGT 
GGTTTTTCGGTTACTGGATTCCCGCGTTCGCGGGAATGACGGTCGAGGGTTTCTGTTTTT 
CCGATAGATTCCTGTGGTTTTTCGGTTACTGGATTCCCGCGTTCGCGGGAATGACGGGGT 

25 GTAAGTTTCTGCTCCGACGGGGTTGGATTCCCGCTTTCACGGGAATGACGAAGTTTCAGA 
CGGCATTTAAGCGGTACGGATGTGTAAATAATGGTAGGGTGGGCTTCAGCCTGCCGATTC 
CCGCTATTCTTGCCGTTTTTGCGTTCTTATCATTCTCACTGTTTTTACCGTTCACGCCGA 
ATCCTGCAAACTGATGCCGTCATTCCCGCGAAGGCGGGAATCCAGACCCCTCGGCACGGA 
AATTTATCGAGTAAAACGGTTTCTTAGATTCTACGTTCTAGATTCCCGCCTGCGTGGGAA 

30 TGACGGTCGGGGATCAGCGGAAGAAGTCGCCCACTCCGGGGGGTAGACCTTGCGTGAATG 
CGCCCATTGTTTTGTTTGCGGTTTCTTCGGCTTTGCCTCGGGCGGATTTGAGGGCGGCGA 
GGATGAGGTCTTCAAGCATTTCTTTGTCGTCGGCGGCTTCTTGAATCAAATCGGGGCTGA 
TGTCGATTTTGCGTACTTCGTGCGCGCAGGTCATTGTGATTTTGACCAGGCCGTTGCCTG 
CTTCGCCTTCGATTTCGGTTTCGGCGAGTTTGGCTTGCGCTTTTTTCATATTTTCCTGCA 

35 TTTGCTGCGCCTGTTTCATCAGGCCGCCTAATCCGGCTTTTCCGAACATACTGAATACTC 
CTGTCTGTTTTGATTGAATAAGGGAAACGGCAATGCCGTCCGAAGGGTTCGGGCGGCATT 
ATATCTGTTTATGGCCGGTTTGCCGCCAATTCCAGTGATTCGGGCTGCCATTGCGCGCCG 
AATGCTTGGAGGATTTTTTGTGCGGCGGGGTCGGCTTCGAGCAATGCTTGTGCTTTTTGC 
CTGTCTTCGGCTTGGACGCGCTTGTCCTGCATCGCGGGGGTTTCCCGGCCGGCTTCGTCA 

40 CGCCAGTCTTGGGTTTGCAGGGTGAGTTGCAGCCCGTAGGCTTGGGCAAGGGTGTCGCGG 
ATTTTGTCGAGGCGTTTTTTGTCGGCGGTGGCGCGTGCTTCGGCGGTCATTGCCAAAACC 
ATCAGACCGGTGTCGGGATGGTATTCCGTCCACGCGGAGTGTTGCGCCGGCATTTGCGCC 
GCGCCGAGTTTGCGGGCGAAGTGCCGGACGATGGCTGCCCAGTTTTCGGTGGAAAATTCG 
GGCGGCGGGGCGTATGGCGTGTGGTCTTCGTTGTTGCTGCTTTCGTCGGCGTTGTTTTCT 

45 TCTTCCGCATCGGCAGGGGCGGCGTGTTCCCAATCGGGCGGTGGGATTTCTGCGCCGTCT 
TCTACGAGGTAGTCATCATTCGGAAAGCTGTAACCGTTGAAAGGTTTTGCAGGAGCTTCG 
TGTGCAAATGCTTCTGTTTCAAGGGCTTCATTATTCGGTGTTGCCTGAATGGGGTTTTCA 
GACGGCACTTCGGACAAGGGGGCATCGGTTTCGTTGTCGGCTGCTTCGTTCTTGGAAACT 
TGGTTTTTGGGCGGCGTTCCGGCTTCGGATGCCGTCTGAATGCTTTTTGCCGATGCTTGC 

50 GCCGTGCCGGCTGCGGTTTCGTCCGGCGCGTCTTCCCAAGGCGGAATATCGTTGTTTTCT 
TGATTGGTAACGGGTTCGGCAGTTTTGCCTTCAGACGGCATTGCTGCTGCGGATGCCGTC 
TGAACGGGTGTTTGGGCGGTTTCCGCTTCAGGGCGCGGTTGGGGCTTTTTTGCGGCGGTT 
TCCTTTTCGGCGGTTTGTGCCGATGGGGATTTTAGTTCGGTATTTTCAATCACGGCATTT 
GCATCACACGATGCTGCCGCCAAGGGCGCAAACGCCAGCATACGCAGCAGGGTCATCATA 

55 AAGCCGGCGTATTCGTCGGGGGCGAGGCTGAGGTCGCGTTTGCCGTGGACGGCGATTTGG 
TAGTAAAGCTGGATTTGTTCGCCGCTTATGGTTTGGGCGAGGCGGTGCAAAATATCGGAA 
TCGGGGTCGTCGTGCGCCAAGGCATTCGGCACTGCCTGTATCAGGGCGAGGTGTTGCAGC 
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AGTATGGCAAGTTCGCCCAAGGCGTTGTCAAAGCCGACGGCACACGCCGCCATTTCCTGC 
GCTTTGGCGGTCAGGGCTGCGCCGTCTTGGTTGATGATGCCTGTCAGCAGTTCGTAAAGG 
TATTGTTTGTCAACCGCGCCGATCATTTGGCGGACATCGTTTTCGGCAACTTTGCCCGAA 
CCTAGGGCGATGGCTTGGTCGAGCAGGCTCAAGGCATCGCGCATCGATCCGGCGGCGGCA 
5 CGTCCCAAAAGTTGCAGGGCGGCGGGTTCGTAGGCGATTTTTTCGCTGTCGAGGACGTGG 
GCGAGGTGGTCGGCAACCTGTTGCGCGGTCATATTGCGTAAGACGAATTGCAGGCAGCGG 
CTCAAGACGGTAACGGGAACTTTGTGCGGATCGGTGGTGGCGAGGATGAATTTGACGTGT 
TCGGGCGGCTCTTCCAGCGTTTTGAGCATAGCGTTGAACGCGCTTTTGGAAAGCATATGC 
ACTTCGTCGATGATATAGACTTTGTATTTTCCGGCGGTCGGTGCATATTGGGCGTTTTCC 
1 0 AAGACTTCGCGGATGTTGTCGATGCCTGTGTTGGAGGCGGCGTCGATTTCCAGCAGGTCG 
ACGTAGCGTCCGGCATCGATCTGCGTACAGCTTTCACATACGCCGCAAGGTTCGCCGTGT 
TGCGCGTTTTCGCAGTTGAGGCTTTTGGCAAGGATGCGGGCGATGGTGGTTTTACCTACG 
CCGCGCGTGCCGGTCAGCAGGTAGGCGTGGTGCAGCCTGCCTTCGTCCAGGGCGTTTTGC 
AGGGCTTTGACGACGTGTTCCTGACCGACTAAGTCGGCAAAGGTTTTGGGCCGCCATTTT 
1 5 CGGGCGAGAACTTGATAGGCCATGTTTTTCTCTTGGTTTCGGTCGTGATGTTTCTGTCGG 
TGCGTCGGAATGCCGTCTGAACGGCGGTCTCGGGCGGCGTATTCTAGCACTTTCGGCTTA 
CTGTCCGCGCAAGAACAGTGCGTCCAATTCTTTCAAAGTCAGTTTGACCCAAGTCGGCCT 
GCCGTGGTTGCACTGGTTGCTGCGCGGCGTATTTTCCATATCGCGCAGAAGGGCGTTCAT 
TTCGGGCAGGGTGAGCCGGCGGCCGGCGCGGATCGAGCCGTGGCAGGACATGGTGGCGAG 
20 GATGCGGTTTTCGTGTTCCTCGATGGTTTGGCTGCTGCCGACTTGGGCGAGTTCGTTTAA 
TACGTCTTTGGCGAGCGAGACGACATCGGCTTTGCCGAGCATGGCGGGAACTGCACGGAC 
GGCGAGGGTGTTGCCGCCCATATCGGATAATTCCAGCCCGAAGCCTGCCAGCGTTTCGGC 
ATAATCGGCAAGGGCGGCGCATTCTTCGTGGGACGCGGCAAAGGTTACGGGAATAAGCAG 
GCGTTGGCTTTGCAGGTTGCCGTTTTCCTGACGTTGGCGTTTCATTTTTTCGTAGTTGAC 
25 GCGTTCGGCGGCGGCGTGCATATCGATGAGCAACAGGCTGTCTTCGGCTTGGGCAAGAAT 
GTAGATGCCAAGTAATTGGGCAATGGCAAAACCGAGCGGCGGCAGTTCGGATTGGGACGG 
GATGCCGTCTGAAAGCGGCGTATCTGTTTGGGGAGCAGGCGTTTCAGACGGCATATTGCC 
GAAACGTGCCTGCTCGAATCGGCTTAACTCAAGGTCGATGTCGTCGGTTTTTTTGTAAAG 
TTCGGCGTAAGTATTCATTGCCGCGCGGCTTTCGCGCAGGGACAGGCTGCGTTGTTGCGG 
30 CGCATATGCGGACTGATAGGGCATGGGCGCGGTTTTGCCTGATGAACCAAAGGCATTGTG 
TGTATCTGATTTGTTGCCTGTCGGGTAGTTGGATACGCTATCAAACAGATTTTCGCTGTC 
GTTTTCAGACGGCATTGGGGTGGAGACAACGCCGGTAATGTCATGCAACACTTCGCCTGC 
GTTGCCGACGCTTTCGGTCAGGTTGGCGCGTGTGTCGGCAAGGGCTTTGTTGAGCGTGTG 
GAACACAAGTTGGTGCACCTGCTGACTGTCGCGGAAGCGGATTTCGGTTTTGGTCGGGTG 
35 GACGTTGACATCCACGGCTTCGGGCGGCAGGTCGAGAAAGAGGACGAAGGCGGGAGTGAG 
TGCGTTGTGCAATACGTCGCGGTATGCCTGCTTGACGGCGTGGAGCATCACTTTGTCGCG 
CACGAAGCGATGGTTGACGAAGCAGTATTGTTTGTCGGTTTTACCTTTGGCGAAAGTCGG 
TTTGGCAATCGCACCATAGAGCCGCAGCGCGCCGTTGCCGCTGTCGATTCCCAATGATGC 
CGTCTGAAAGTCTTCGCCGACAATGGCGGCAATCCGTTCATGCAGGCTTTGTGCAGGGAG 
40 TTTGAACACTTGTTTGCCGTCGCGTTTGAGCGAGAAGGCAATGTGCGGATGCGCCAGCGC 
GAGGCGTTCGAGCATGGTGGCGCAGTGGGCGTATTCGGTGTTTTCGGATTTGAGGAACTT 
GCGCCGTGCGGGGGTGTTGAAGAAGAGTTCGGCGGCTTCGATGGTGGTGCCGACGGGGTG 
GGCGGCGGCGGTGGGGCTGCTGAGTTTGCCGTCTTCGGCTTTGACTTGGGTCGCGTGCGA 
ACTGTCGTTCTGACGGCTGGTCAGGGTCAGGCGGCTGACGGAGGCGATGCTTGCCAAACC 
45 TTCGCCGCGAAAGCCCATACTGGCGACGTGTTCCAAATCGTTTAAGGTTTTGATTTTGCT 
GGTGGCGTGGCGGTGGAGCGCAAGTTCGATGTCGTCGGGGTGGATGCCGCCGCCGTTGTC 
GCTGACGCGAATCAGGCGGATGCCGCCGCCCGCCAGCTCGACTTCAATCGCCGTTGCGCC 
TGCATCGATACTGTTTTCAACGATTTCTTTCAAGGCGTTGGCAGGGCGTTCGACCACTTC 
GCCGGCGGCGATTTGGTTGACAAGATGGTCGGGCAGGGCGGCGATTCGGGACATAAGGCG 
50 GGCTTCCGTTGCAAAAAACGTCTTATTCTATAATAAAACCCCTTATCTTTCTGCCCGTAT 
TCTTGATAAAAGCCGTTTATCCCGTTTGGAAAATACCAGTATAATCACGCCATATTCCGT 
AAAATTGGAGCACAAAGATGTATCACTACCAATCCGATGCCACACAATTCCTCAACCGCC 
TGATTGAAGAAAAACCTGAGTTGGAACAGCAGCGTTTGGAAAACAGGGGGCTTTTGTGGG 
ATGTCGAACTCAATCCCGAAGAACAGGAAAACTTCGAGGCGGCAAAAGTGGCGAAAAAAC 
55 CTTATACCTATTACCAAGACTGAATCCGCCGAAATGACGACCCATCTGTCCAATGTCGCA 
CCGGACCTGCAAAACTATTTGAACGCCATCGGCGAACCCGAACATCCCGTTTTGACGCGG 
CTGCGCGAGAAGACCGGGCATCACCGTATGGGCAAAATGGCGATTGCGCGCGAACAGGCG 
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GCAGTTTTGGTTTGGCTGGCAAAGCTGATCCGTGCGGAAAAATATCTGGAAATCGGCGTA 
TTTACCGGATACAGCAGCACCGCGCTTGCATTGGCACTGCCCGAACACGGGCGGATTACC 
GCCTGCGACATCAATGTAACCTTTACCGATACGGCGCGTCAGGTTTGGAACGAGGCCGGT 
GTGGCACATAAAATCAGCCTGCACCTGCAACCCGCATTGCTGACATTGGATGATTTGATT 
5 GCACAGGGTGAAGCCGGAAGCTACGATTTGGCACTGATAGACGCAGACAAACCGCCCACG 
CCGCAATATTTCGAGCGTTGCCTCAAACTCGTCCGTCAAGGCGGCATCATCGCCATCGAC 
AATATTTTGCTGAACGGAAGGGTGATGCGCGAAGCGGCTTCCGATGCGCCGCCCAGCGTC 
GGCATCCTCAAAGATTTCAATCAAAACCTGCCGAACGACCCGCGCATCGTCCCCATCACC 
CTGCCCGTCGGCGACGGCTTGACCCTGCTTCTGAAAAAATAATGAAGATCAAATTACCGC 

10 TTTTTATCATTTGGCTGTCTGTGTCCGCCTCCTGTGCTTCCGTTTCACCCGTTCCGGCAG 
GCAGCCAAACCGAAATGTCGACACGGGAAAATGCTTCAGACGGCATTCCCTATCCCGTTC 
CGACCTTGCAAGACCGTTTGGACTATCTGGAAGGCAAAATCGTCCGGCTGTCGAACGAAG 
TGGAAACCTTAAACGGCAAAGTCAAAGCACTGGAACACGCAAAAACACATTCTTCCGGCA 
GGGCATACGTCCAAAAACTCGACGACCGCAAGTTGAAAGAGCATTACCTCAATACCGAAG 

1 5 GCGGCAGCGCATCCGCACATACTGTCGAAACCGCACAAAACCTCTACAATCAGGCACTCA 
AACACTATAAAAGCGGCAAGTTTTCTGCCGCTGCCTCCCTGTTGAAAGGCGCGGACGGAG 
GCGACGGCGGCAGCATCGCGCAACGCAGTATGTACCTGTTGCTGCAAAGCAGGGCGCGTA 
TGGGCAACTGCGAATCCGTCATCGAAATCGGAGGGCGTTACGCCAACCGTTTCAAAGACA 
GCCCAACCGCGCCTGAAGCCATGTTCAAAATCGGCGAATGCCAATACAGGCTTCAGCAAA 

20 AAGACATTGCAAGGGCGACTTGGCGCAGCCTGATACAGACCTATCCCGGCAGCCCGGCGG 
CAAAACGCGCCGCCGCAGCCGTGCGCAAACGATAGTTTTTCCATTTTTCCGCTTTTTACC 
C C AT C C G CAC C AAG GAGGATTTAT G AT AC AAAT CG GCATC AT CATGGGCAG CAAC AG C G A 
TTGGCCCGTTATGCGGCAGGCAGCGCAGTTTCTTGAAGAGTTCGGCGTAGAATATGAGGC 
GCGCGTTGTTTCCGCACACCGCACCCCGGATTTGATGTTCCAATACGCCGAAACCGCACG 

25 GGCGCGCGGCATCAAAGCCATCATCGCGGGTGCGGGCGGCGCGGCGCATTTACCCGGTAT 
GGTTGCCGCCAAGACCACCGTCCCCGTTTTGGGCGTACCCGTCCCCAGCAAATACCTGCG 
CGGCGAAGATTCGCTTTTATCGATTGTACAAATGCCCAAAGGCGTACCCGTCGCCACATT 
CGCCATCGGCGAGGCAGGCGCGGCAAATGCCGCATTGTTCGCCGTTTCCATGCTCGCCAA 
CGAAACCCCCGAACTGGCGCAAAAACTGGCAGACTTCCGAGCCAAACAGGAACAGGCTGT 

30 TTTGAATATGGAATTGGAACAAATTTAAAACCCACCGTCTGCGAATATATAGTGGATTAA 
ATTTAAACCAGTACGGCGTTACCTCGCCTTGCCGTACTATTTGTACTGTCTGCGGCTTCG 
TCGCCTTGTCCTGATTTTTGTTAATCCACTATACAAATGCCGTCTGAAGCCCTGTTTCGG 
GTTTCAGACGGCATTTTTGCGAACAACTTTTTATGCCTGTTCTTTTTGGCGCATTTTTTC 
TGCCATTAGTTCGTGCAGGGTTTTCTTCGCCGGTTTCATCGGCACGCGGTTTTGCGTCCA 

35 ACCCAACTGTTTGCGCGGGGTCAGGTTGCGGAACTTGGTGGCTGCCCAACCGAAGGCGCG 
GTAGGTTTTGCTGCCGCTGAAAATACCGTTGAATGTGCGCCACGCCATTTGTTCGCCGAA 
GGTATGCGATGCGCCTTGCCCCCGGATGGGGTGCGGCACGGTTTCGGTCGGCGAACGTTG 
CGCTTCAACGCGCAAACGCTGCATTTGTTCGGTAATCGGGATGCGTACCGGACAAACTTC 
CACGCACGCGCCGCACATCGTGCAGGCGGTCGGCAGGTCGCGAGTGGCATCCAAGCCTAA 

40 CAGGTGCGGGGAAATAATCTCGCCAATCGGACCGGGATAGGTTGTGCCGTATGCCGCGCC 
GCCGATGCGGGTATAAACCGGGCAATGGTTCATACACGCGCCGCAACGGATACATTGCAG 
GGTGCGGCGCATTTGGTCTTCGGCATAAGCCTGGCTGCGGCCGTTGTCGAGCAGAACCAA 
GTGCATTTCTTGCGGACCGTCTAATTCTTCACTGCGGCGCGGGCCGGTAATCATATTGAA 
ATAAGTGGTAATGTTCTGACCAATGGCAGAACGCGGCAGCAGGCTGTACAAGGGTGGGAT 

45 GTCGGACAATTTCGCCACCACTTTTTCAATGCCGGTAATAGCGATATGCACGGGCGGTAC 
GGTGGTACTCAAGCGACCGTTGCCTTCGTTTTCCACCAGACACAGCGTACCTGTTTCAGC 
AACGGCAAAGTTTACGCCACTCAAACCGACATCGGCAGTGCTGTAAATATCGCGCAGTGC 
TTTACGGGCGAAGCCGGTCAGTTGGTCTACATCGTCTGTCAGCGGCGTACCGAGGTTTTG 
GTGGAACAGTTCGCTAACCTGTTCTTTGGTTTTGTGGATAGCAGGCATCACGATATGGGT 

50 CGGTTTTTCGCCTGCCATTTGGACGATGAACTCGCCCAAGTCGCTTTCTACCGCTTTAAT 
GCCTTTTGCTTCAAGATAATGGTTCAGCTCGATTTCCTCGCTGACCATCGATTTGCCTTT 
GACCATCAGCTTGCCGTTTTTGGCTGTGATGATGTCGTGGATAATTTGGCAGGCTTCGGT 
CGGGGTTTCTGCCCAGTGCACTTTCACGCCCAACTTAGTCAGGTTTTCTTCCAGCTGCTC 
CAGCAGGGCTGGCAATTTAGACAATGAGCGCTGACGGACGTGTTCGCACAAATCGCGCAG 

55 GCTTTGCAGCTCTTCTTCGTCGGTCAAAACGGCTTTGCGTTTGGTCATCAGCATATCCAT 
CGCGGTACGCAGGCTTTTGCGCAAAGGCTTGTCTTGAAGGGAAATTGCGGCGTTTTGCTT 
GAAAGTTTCCGGCTTCATGTGAAATTTGATGGTTTGCGTAGTCATGCGTTTTCCTCCAAA 
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TCGGCAGGGGAAATGTGGTCGGGCAGGATGGCGAGGATGACCAAATCGCGCGGGCCGTGC 
GCGCCGTAAGCAAGCGTCAGTTGGATGTCTGCGGTTTTGGACGGGCCGGAAATCAGGAAT 
ACATTGGTCGGCATACCGTTTTCCACCAGTTTTTCGCCTTCGACGGCATTATGAAACTCG 
TTGTACATCTTGGACGTATCGAACAGGCAGAAATGCACGGGCGGAACGAGGCTTAAAGTA 
5 CGCGGTTCTTCGGGGCTGGAAAACAGCATCAGCGTGCCGGTGCGGGCGATGCCGCATTGC 
GCGCCGCTGAAGCCCGCATCGATGTTCGTGAAAAACTCGGTTTTCCAAGTATCGATTTCG 
CGCTCGAAGGCAATCGGTTCGATATTGCTGTCCGCCAATGCGGCACGGGCAATTTGTCCG 
TGTTCGGTCGCCAAGGGCAGCAGGATGTTTTTCAAACCCTTGCCTTCTGCCGCTTCGCGG 
AAAACCTGCATCCAATTGCTTTTCGTCACCCAATAAATTTCGGTTTTGACCGCACGCATA 

10 GCGGCAGCCCAATGTTTCAGACGCTCAACTTCGCTGCCCCAAGAAACACCCATTTCACGG 
TAATAATCAAAAACCGCAGGTTCTTCCATCGGCAATGCGTCGGCTTTTTTCAGTTTTGCC 
AAAATATTTTCACGCGCGCTCATGCTTTGCCTCCGGTGCGTTCCAACAAGAAGGATGCGA 
TATGTTTCGGACGCGGCATATCCGGCTCGTCCTTGGCGATTTTGCCGCCGATGTTCATCA 
TACAGCCGCAGTCCGCGCTGATGATTTCGGTTGCGCCGGTTTCTTTCAGCGCGGCGACTT 

15 TGTCTGTTACCATTGCGCCGGAAATATCGGCTTGTTTGACGGAGAATGTGCCGCCGAAGC 
CGCAACATTCGCTTTCGTGGTCGTGGACGATGCGTTCGACGTTTTCCATACCGTCAATCA 
GTTGCCAGCCTGAAAGATGGACATTCATTTCGCGGCGGGCGGCGCAGGAAGTGTGAACGG 
CGACTTTGAGCGGTTCGCCCTTGTCTTCGGGTTTGAAACCGATGGCAAGCAGGAAATGGG 
TAAACTCGATGATGCGGCCGGCGCAATCCACAGCCCTTTCCTCGTACTCGCTGCCTTTAA 

20 ACAGCGTCGGCCAGTGGTGTTTCATCATGCCGCCGCACGAGCCGGACGGCACGACGATCG 
GCCAGTTTTCAGGGAAAAGGTCGAGTTGTGCTTTGGCGACATCGAAGGCTTCGGTCGGAT 
GGCCGGATGAATAGGCAGGCTGGCCGCAGCAGCTTTGCGCCATCGGGAAATGGACGCGTA 
TGCCCTGCTGCTCGAT TAGGGTAATGGCATCCATG 



25 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 49>: 
gnm_49 

TTTTACAAGATGCCAAGAGTCATCTGTCATTTCCATCTCAACTAGCACATAACCAGGATA 
TGACTTTCTTTCACTAATAGTCTTACGACCATTGCGGATATCAACAACTTTCTCTACAGG 
CACCAGAATTTGTCCGAAATAATCTCCCATCTCCTCACGGGCAATGCGCTCTTCCAATAT 

30 TCGTTGGACATTCTTCTCAAACCCCGAATACGCCTGTACAACATACCATTTTTTCGACAT 
CTCAACCTTCCCTTCTCAGCAATACATCAAAAAATAACCACGAAATTGCTGTATCTGCCG 
CATAGATAAATATAGAAAGCACAGCAACAAACACTATA^CAAATACAGTCATTCTGACAG 
CATCTTCACGCTTAGGCCAAACCACCTTTTTGAATTCGGACCAAGAATTTGAGAAATATG 
CAAAAAACCCTTCCTTACCGGAATTAGATGCAGATTCTTTATCTTGAACAACCAGTTGAT 

35 CCACTTTAACGTTCTTTTTTTCAGGCGTATGTTCTGTCATATTATTTATCCATCATAGCA 
TCTGTCTATTCT C AAT C C AT G T AAAT GG C AAG AGAG T T TAC T AAAT AAC AAATAC AAAAA 
AATTAACCGACACAAGGCCGGTTAATTTTTTATTTGGCAGGCCAAGAGGGTCTCGAACCC 
CCAACCCTCGGTTTTGGAGACCGATACTCTACCAATTGAGCTATTGGCCTCTAAACTTAA 
GCGATAACAGAAGAAACCACGCCGGCACCCACGGTACGGCCGCCTTCGCGAATCGCAAAG 

40 CGCAGGCCTTCTTCCATAGCGATAGGCGCAATCAGTTCTACGGTGATGGTTACGTTTTCA 
CCCGGCAT TACCATTTCTACACCTTCTTCCAAAGTAACCGCGCCGGTTACGTCGGTGGTA 
CGGAAGTAGAATTGCGGACGGTAGTTGGCGAAGAACGGAGTGTGACGACCACCCTCTTCT 
TTGCTCAGTACGTATACTTCTGCTTTGAATTTGGTGTGAGGAGTGATAGTACCCGGTTTA 
GCCAATACCTGACCGCGTTCCACGTCTTCACGTTTGGTACCGCGCAGCAATACGCCTACG 

45 TTGTCGCCCGCCTGACCTTCGTCCAGCAGTTTGCGGAACATTTCAACACCGGTACAAGTG 
GTTTTTTGGGTTTCTTTCAGACCGACGATTTCAATCTCGTCACCAACGTGGATGATACCG 
CGCTCTACACGGCCGGTTACTACTGTACCGCGGCCGGAAATGGAGAACACGTCTTCGATA 
GGCAGCAGGAACGGTTTGTCCACGGCTCGCTCGGGAGTCGGGATGTAGCTGTCCAATGCG 
GCAGCCAGTTCGAAGATTTTTTCTTCGTAAGCGGCATCGCCTTCCAAGGCTTTCAGTGCG 

50 GAACCTTGTACAATCGGGCAGTCATCGCCGGGGAAGTCGTAGCTGGACAGCAGGTCGCGG 
ATTTCCATTTCAACCAGTTCCAACAGCTCGGCATCGTCGACCATGTCGCATTTGTTCATG 
AACACGATGATGTAAGGTACGCCTACTTGGCGGGCCAGCAGGATGTGTTCGCGGGTTTGC 
GGCATAGGGCCGTCGGCTGCGGAACATACCAGGATTGCACCGTCCATTTGTGCGGCGCCG 
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GTAATCATGTTTTTAACGTAGTCGGCGTGCCCCGGGCAGTCTACGTGTGCGTAGTGGCGG 
GTTTCGGTTTCGTATTCCACGTGCGAGGTGTTAATGGTAATACCGCGTGCTTTTTCTTCG 
GGTGCGTTGTCGATTTGGTCGTAAGCTTTTGCAGCACCGCCGAATTTTTTAGCCAAAATA 
GTAGTCAAAGCGGCAGTCAGGGTGGTTTTACCATGGTCAACGTGACCGATGGTGCCAACG 
5 TTTACGTGCGGTTTGCTACGTTCGAATTTTTCCTTAGCCATGGCAATATCCTATATATCT 
AAGCCTTAAAGAAATGAATAATCGAGAGATGGTGCCCATGGGCAGATTTGAACTGCCGAC 
CTCTCCCTTACCAAGGGAGTGCTCTACCCCTGAGCTACATGGGCCTAATTGTTTGGAGCG 
GGTGAAGGGAATCGAACCCTCACCGTAAGCTTGGAAGGCTTCTGCTCTACCATTGAGCTA 
CACCCGCATTACTCGCTACTGCCCCAAGTAAGAATTTTGGTGGAGGGAGAAGGATTCGAA 
10 CCTTCGAAGCTTTCGCAACAGATTTACAGTCTGCCCCCTTTGACCGCTCGGGAATCCCTC 
CAAAAGAGAACGTTAGTTTATTAGCGGCTTGCTTTTCCGTCAAGTTTTTTTTTGATTTTA 
TTTCAAAACAGACATAATTTGATGTTTTAAAAAGAATTTATTTAAACTGGATAATCTTTT 
CGTATTTCGCCATCAACTCGTCATGGGTTTCGGGATGTTCTTCGTCAATCAGGATGCAGT 
CCACCGGGCAAACCTGCTGGCACTGCGGCTCATCGTAGTGTCCGACGCACTGCGTGCAGA 
15 GGTTGGGGTTGATTTCGTAAATTTCCTCGCCTTGGGAAATGGCATCATTGGGGCATTCGG 
GTTCGCATACGTCGCAGTTGATGCACTCGTCGGTAATAAAAAGCGACATTTCTTTTCCTT 
TTCCACTAAATTATCAAAACCGGGCGGGCGCGGATTATAGCACAAGGTTTTTTTGAACCG 
GACGGTTGCAAACGAATGTTTACAACTCGGAAATGATTATCAAAGCGCATATTATTCAGC 
CACTTGGAAAACCCTTAATTCAAATGTACTCTGCCCCGATTTCCCTTCTCTATATTCCGT 
20 CAGCCAATCGGGAATATTCGGCAGCGTACCCGCCTCGAGATAGACGAATGCCCGGGGGTT 
CAGGCACGGCTTCAAGGCATCGAACAGGATTTGCCAGTCCTGCCATGCAAACGGCGGGTC 
GAGAAAGACAACATCAAACTGTTCGGATACGGTCTTCAAATATGCGATGCCGTCTGAAAA 
GACGATTTGCACCTGCCCCAAACCCAGTTCGCGACTGTTTTTCTGCAAGGTCTGCACGGT 
TTGGCGGTTGTTATCCGAAATCAGCACGCGTTTGGCGTTGCGCGAAGCGGCTTCTATACC 
25 GAGTGCGCCGCTGCCTCCGAAGAGATCCAAAACCGTTTTACCCGTCAAATCCTGTCCCAG 
CCAGTTAAACAGCTTTTCACGCACGCTGTCGGGTGTCGGACGCAGTCCGTCGGCGGATGT 
GAAACTCAATTTCCTGCCCCGGCATTGCCCGCCGATAATGCGTACCCGGTTGCTGTGTTT 
GGTATGTTTGCCTGCCGCCATAATCAAAAACCTGTAAGTTCAAACGGTATTATACAAGAC 
CTGTCAAAGAATATGCCGTCTGAAAACTTTTTTCAGACGGCATATCTGTTTAAACGGTTT 
30 CGGTCAGCTTGCGGAGCAGCTCGATTTCTTTGTCTTTTTGTTCCAACATTTCTTTGCAGT 
GTTTCAACTCCATTTTTAAAAATTCTATTTTCATCGAAACATCACCCGACGCATACAACG 
CAATATCGCCACCACTATCACCTTCATTAATCTGAAACACCATCCCACCACCGCCCGATT 
TGAGCAAGTCCCACATATCGATTTTGAAAATCTGAGCCAACTGCTCCAAACGCGGGATAT 
TTAACTGCGTTTCGCCCCGTTCGATTTTGGCATACCCGCCTGCCGACATCGCCAGCTTTT 
35 CCGCCATATCCTCCTGGGACCATTTATTCAATTCGCGCATCAGGCGGATTTTTTCGTGGG 
TTTCCATAAGCTGAACTTTCTGTATAGATGGTTGAATTATTGGGATAGATTTTAAACTTC 
TTCTGGCTGGTTAGGCAATTAACTATTAGATAAGATTTTTTCCTTTTTACAAAAAAAGGG 
AAAACATGGAATTCCTATCTCTTCACCCTTGGTGGTCTTTTTTTATTATATTAACTATTA 
TCCTTAGCTATATTGGATTCTGTGCACATCTCCACATTCAAAATAGGGCAGTTTTCTTTT 
40 ATAGCTATCGGGATGTAACTATTATTTTCTTGACACCTGTCATCCTCATCGCTCTAAGTT 
ATTTAATTAAAAATAAAGAAATCCTGTCAGCTTGTATCTTATGTATAACTCTTATTGCAT 
TTTCATGGGCATGGATTATAACCTATCGATCTAATACTAAAAGGTTTTTTCTTTCCTTAT 
TGATAGTATGGGGAAAATTGTTATTAAGTACTATTGTTTGGGCAATTCTCGCCATATCAC 
TTGGCTTAGCTGTAATAACAGGGAACAGCAAGCGTAAAAAATATGAACGACGTGACCGTC 
45 ATGCTGAACGTAATGAAAAAGCTTTTATAGGTGCGCTATTAGTAGGTTTCGAATTATCAA 
GAAATTTATTGAATTTATGTTGCCTACACAAGGATTTTTCCACCCCATCTAAAAACATTG 
AAG T C AAT C G C T C T T AAAT T T T AAAAGG AAG AG T T CAT G ATGAAG GAT T T G AAT T T G AG C 
AACAGCCTGTTCAAAGGCTACAACGACAAACATGGCTTAATGATTTGTGGCTATGAATGG 
GGTTGGAGTAAAGCCGATGAGGCTGCTTATGTAGCAGGTGAATACAAACTCCCTGAAAAC 
50 AAAATCGACCATACATTTGCAAACAAATCCCTCTATTTCGGAGAGCAGGCAAAAAAGTGG 
CGTTACGACAATACGATAAAAAATTGGTTTGAAATGTGGGGACACCCCTTAGACGAAAAT 
GGATTGGGCGGTGCATyTGAAAAATCCCTGGTTCAAACCAACTGGGCTGCTACACAGGGC 
AACACTATCGACAATCCCGACAAGTTCACACAACCCGAGCACATCGATAATTTTCTCTAC 
CACATCGAAAAACTGCGTCCGAAAGTCATCCTCTTCATGGGCAGCAGGTTGGCGGATTTT 
55 CTGAACAACCAAAATGTACTGCCACGCTTCGAGCAGTTGGTCGGTAAGCAGACCAAACCG 
CTGGAGACGGTGCAAAAAGAATTTGACGGTACACGTTTCAATGTCAAATTCCAATCGTTT 
GAAGATTGCGAAGTCGTCTGCTTTCCCCATCCCAGTGCCAGTCGCGGTCTATCTTACGAT 
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TACATCGCCTTGTTTGCGCCTGAAATGAACCGGATTTTATCGGACTTTAAAACAACACGC 
GGATTCAAATAAACCAATCACAGAAAAGCAAAGGTCGTCTGAAAATTTTTCAGACGACCT 
TTTCTCTTTCAAACCAACCTAATCTTACTCCTTCGGCGCGGGCGGTTCAATCTGTTCTTT 
CCAGCCGCATTCTTTTTGTGGGCAGACTTTTTCTACACCCCAGCGTTTAGTGGTTTTGAT 
5 GGTCAAGACCGGCCAATGGCAGTTCAGGCATTCTTCGGCAACGGGCGGGTTCCAAGTGGC 
GTAGTTGCAGTCGGGATAGGTGCTGCAACTGTAAAACAGTTTGCCGTAGCGGGATTTGCG 
CTCGACGAGGTTGCCTTTTTTGCATTGCGGACACTGGACGCCGGTATCTTTCGGTTTTTC 
CAGCGGCTCGACGTGTTTGCATTTCGGATAGTTGACGCAGCCGATGAATTTGCTGCCGGT 
GCGGCTGTATTTGTACACTAGGCGACCGCCACATTTCGGGCACTCGCGTCCGTCGAGTTC 
10 GGCCTGTTCGGCTTCGGCTTTGGCGATGCGTTCGGCAGCTTCTTCGGCGGTTTCGTTGAC 
ATTGCGCGTGTAGCTGCACTCGGGATAACCGGCACACGCAACAAAACGACCCATTTTGCC 
GAATTTGATTTGCAGTTTGTGTTCGCCGCATTTCGGGCAGGTTTCATCAAGTTCCTGCGT 
GGTAAATTTGGCGCGTTCGATGCCTTCTTTTTCT.TCCACTTGTTTGATGAACGGTTTCCA 
GAATTTGTCCATCAAGGGAATCCATTGGCGTTTGCCGTCGGCAATTTCGTCAAGCTGGTC 
15 TTCGAGTTTGGCAGTGAAGTGGTAATCGACGTATTGGGCGAAGTGTTCGGTCAGGAATTT 
ATTGACGATGTCGCCTGTGTCGGTGGGCATAAAGCGTTTTTGCTCAAGGGTAACGTATTC 
GCGGTCTTTGAGCGTGGAGATGATGCTGGCGTAGGTCGAGGGGCGGCCGATGCCGTATTC 
TTCGAGGGCTTTAACCAGCGTGGCTTCGTTGTAGCGTGGCGGCGGAGTGGTAAAGTGTTG 
TTCGCCGTAGAGTTTGTCCACGGGCAATTTGTCGCCTTCGCTCATTTCGGGCAGTTTTTT 

20 GCTGTCTTCGCCTTCTTCATCGTCGCTGCTTTCTTCGTAAACGCTGAGGAAGCCTGCGAA 
GGTTTGCACTTGTCCGGTTACGCGGAATACGCCTTTGCCGACGGTAATATCGACGGTGGT 
TTGGTCGAATTTGGCGGGCGTCATCTGACAGGCGACGGTACGCTGCCAAATCATTTGATA 
GAGTTTGAACTGGTCGGCGCTCAGGAAGGGTTTGACGCTTTCGGGCGTGCGGTACACGGA 
AGTCGGGCGGATGGCTTCGTGCGCTTCTTGGGCGTTTTTGGATTTGGTTTTGTATTGTTT 

25 GGCGGCACTCGGCAGATATTCTTTGCCGATTTTGTTTTCAATGTAATGGCGGATTTCGGT 
TAAGGCTTCATCCGCCAAGTTCACGCTGTCGGTACGCATATAGGTAATCAGACCGATGGC 
ACCCTGCCCTACGTCAATACCTTCGTAAAGCTGCTGGGCGGTACGCATGGTGCGGTCGGT 
GGTGAAGCCGAGTTTGCGCACAGCATCCTGCTGCATGGTGGATGTGGTAAACGGCGCGGC 
GGGGTTGCGGCTGCGCTTTTTCTTTTCGATGGCGGTAACGACGGCCTCTTTGCCTTCGAG 

30 TTCTTTCAACACATCGGCTTGAGCGGCTTCGTTCGGCAGGTCGAATTGTTCGAGTTTCGC 
GCCGTTGTATTGGGCGAGTTTGGCGGTGAACTTGCTGCGGCCTTTGTGGCTGTCTAGATG 
TACCGTCCAATATTCCTGCGCTTCAAACGCGCGGATTTCGTTTTCGCGTTCGCAAATCAA 
ACGCAGTGCGGGGCTTTGTACACGGCCCGCGCTCAAACCGCGACGGATTTTTTTCCACAA 
CAATGGCGAAAGGTTGAAACCGACCAAATAGTCCAAAGCGCGACGGGCTTGTTGCGCATC 

35 GACCAAGTCCATTTCGATTTCGCGCGGATGGGCAACGGCATCGAGCACGGCGTTTTTGGT 
GATTTCGTGGAACACGACACGCTGCGGCTTGATGTTTTTCAAGCCGCGTTTGGATTTGAG 
GATTTCCAAAAGATGCCAGGAAATGGCTTCGCCTTCCCTATCCGGGTCGGTGGCGAGGTA 
GATGTTTTCAGCTTCTTTGGCACCGGCGACGATGGCATCGACGTGTTTGCCGTTGCGGCT 
GATGAGTTGGTATTTCATCGCAAAGCCGTTGTCGGGATCGACCGCGCCGCTTTTGGGGAC 

40 GAGGTCGCGGACGTGTCCGTAGGATGCAAGGATTTCAAAATCGCCGCCCAAATATTTTTT 
CAGGGTTTTGGCTTTGGACGGGGATTCGACGATTAATAGGTTTTTCGCCATTTGTCGTTC 
TCTGGATGGTGGTTTTGATGCCGACGTTTCAGACGGACTCGGGCGGGCCGTCTGAAGCCG 
CTTCAGTTCATCGTGGGTTTGTTGTCGAGTAAAAGCGCGCTCATCAGCTCGTCGCCGACC 
AACACGGGCAGCTCGCTCTTGTTTGCCCATAAAAGCAGCAGGGTCAGCACTTTGGCGGTA 

45 TCTACGGTAATTTCGTCGCCCGGAATGTGCATGAGCGCGTGGATGATGATTTCCCGCTGT 
TCGCAGCTGACGGCTTTTTCTTCAATCAGATACTGCATCAGCCCCATCACTTCCTGCGGC 
AGGTTGTCGGTTTCTTCTTTGCTGTACACGCGCAATGCGCCGCTGTCGGCGGGTTCGGCG 
GAAAATTCGGAGCTGTTGAGCAATACTTCCATCATCATCAGGGTGTTGCCGATTTCCATC 
GTATCGAAACCCGCTTCTTCAAGCAGCATACCCAAGTCTTCGGGCGGCGGGCAGGTATCG 

50 AAATCTTGGAAATGTTCGATGAGGTAGGCGATGACTTCGGTCATTCGTGTTCCTTAATAT 
AAAGTGCGTTCAAGTTCGGATACGCTGGTATCTGCCGCCGGGCATTGCGGCAACGCTGCC 
GTCCAATTCCAATTCCAACAGTGCGGCATACAAATCTGCGGCAGGCATAGCCAACTGTCC 
GGCAAGCACGTCGGGATGAACTGGGTCGAAACCCATCCTGTCCAAGATACTGCCGCCGAC 
GGGTCGGTTCTCCGTCTTTTCAGACGGCATTTTGCCTTCAGGCAGAGACAGCTGGTCGGA 

55 TGCCGTCTGAACGGCAGTGATGCGCTTTTCAGGTATTCCCTTATTTATAGAATATGATGA 
AGCACCCGTATTTTGCAATAGCCCCGGGCATTCGTTCAGGATGTCGTCCAGGCATTCCAC 
CAATTTTGCGCCGTCTTTAATCAGTTTGTGGCAGCCTTTACTGTGTGGATTGTCTATCGA 
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GCCGGGTACCGCCATCACTTCGCGCCCCATCTCCGCCGCCAATCTGGCAGTAATCAGCGA 
ACCGGATTCCAACGCGGCTTCAACCACCAGCGTTACTTGCGACAGGGCGGCAATCAGGCG 
GTTGCGGCGCGGAAAATTGCCGGCATACGGCCGCGTGCCGATGGGGAACTCGCTGACAAT 
CAATCCTTTTTCGGCGATTTCATAGGCAAGGTTTTTGTTGACCGGCGGATAAATGCGGTC 
5 TATGCCCGTCCCCCACACGGCGATGGTGCCGCCTTCTGCCTGCAACGCACCCTGATGGGC 
GGCGGTATCGATGCCCGAAGCCATACCCGACACAACGGGAATGCCTTTCCCACCCAACGA 
CTTGCCGAAATCTTTGGCAATCCGCATCGCCTGCGGCGTGGCATGACGGCTGCCGACGAT 
GGCGGCGGAAGGTTTGTGCAGCAGTTGCACGTTGCCGCGCAAAAACAAAACCGGTGGCGC 
GGTCAGCCCCTGCGTCAGCATTTCGGGAAAATCTTCATCCTGAAGCAGCATCAGGCGGCA 
1 0 TCCGTCCCGCATTTCCCATTCCAATGCCGCTTCTGCCGCCTGCCGCGCCAGAGCGCGTTT 
TTCCGCATTGCGCCAAGCCTCAAGCGCCTGTTTGTGCCGTATCAGTGCCGCCACCTGTTC 
CGCCGGTGCGGACAGGGCATTTTGCGCGCTGCCGAAACGGCGCATCAGCAGCAGGAAACT 
TTCCGCGCCGATATAGGGCGTAAACGCCAATTGCAGCCACGCGAAACGTTCGTCCTCTGT 
CATAAAATCCGTCCCCTTACGATTTCAGACGGCATTTGCACCAAATGCCGTCTGAAAACA 
15 AAAGCCCGCAGCCGGTAAACCGGCCGTCCGGGCCTATTCTTCGGTTTTTTCCCCCGCCCG 
GCGCGAAACGCCGATGCCGAGCTGTTTGAGTTTGCGGTAAAGGTGCGTGCGTTCCAAACC 
AACTTTCTGCGCCACTTGGCTCATATTCTGACCTTCTTGGGCGATGTGGTACTCGAAATA 
ACGCCGCTCCACCTCCTCCCTCAATTCGCGCAGGGGCAGGTTGAAATTAAACCCGCCCAC 
CATATCTTCCGCCCCCTCGGCAGGCACATTCTGCCCCAAAAGGGAAGAAACCGCCCCTGC 

20 GCCGATTTCCTGTCCGTCCGCCTCCAACAACAGCGTTGCAACGACGCTTTGCAGTTGGTC 
GAAATTTCCCGGCCAGTCGTAACGGGTCAATGCGGCAAGTGCCTCTTCACTGAATGAGGC 
AGGCGCAATCTTTTGGCTTTCCGCCACATTGCAGGCAATCCCCTGTATCAGGAAGGGAAT 
GTCTTCATGCTGCATACGCAGCGGCGGAATACGGACGACCGATTCCGACAGCAGTTCCGC 
CAGCTTTTCCTCGCAGGCAATGCCGTCTGAACCTGCCGCCCTGCTGCCCGATGCGACCAC 

25 CCTGACGCGGCGGTGTTCCGCCTTTCCGACAATAAAGGCAATACCGGCTTGGATGTTGCG 
GCTGTACTGGGCGATGTCGCCGACATACAAAACGCCGCCCTCCGCCTTCTGCAACAGTTC 
CATCGGCATATCGATCAGATATTCGACCCTTGCCGGGCTGACCCACGGCGTACCGTTTTT 
ATGGAAATAGCGTGCCACCGTTTCAAACGGCGAACCCGCCTCGCCCGTCAAAAGTACGGG 
AGAGGCACATTTCACCGCAGCCCCTACCTCACGGTTCATTTCCTGAATCGCCGCACTGTT 

30 GCCCAGCTTGTCGAATACAGGCCCCGTTTCGGTTTGCGCCGCACCGTACTTCAACGCGTT 
TTCGACGGCAGACAGCAGCTTTTGCAGGGAAATCGGTTTTTCCAAAAAATCGATCGCGCC 
GATTTTGGTGGCTTCCACGGCGGTATCGATGCTGGCATGCCCGCTCATCATCACCACCGG 
CATATTGAGCTGCCCGTTTTTCGCCCACTCCTTCAAAAGGGTGATGCCGTCGCAATCAGG 
CATCCAAATATCCAGCAGCACCATCGCGGGGCGCGCCTGATGGCGCAGCTTGCGCGCCTC 

35 TTCGGCGTTTTCCGCCAATGCGACCGAATAACCTTCGTCCTGCAGGATTTCCGACAGCAG 
GTCGCGGATGCCGATTTCGTCGTCTACAATTAAAATATCGCTGCTACGCATAAGTTTTTA 
CCGTTTTTGGCAAGATGATTCTGACACACGCGCCACCCGCATCCTGATTGCTCAGGCTGA 
TGCGGCCGCCGTGTTCTTCAATGATTTTTTTCACCACAGGCAGACCCAATCCCGTTCCCG 
CCGGTTTGTCCGTTACATACGGCTCGAAGGCGTTGTGCAGCATTTCCCTGCCGAACCCTT 

40 TGCCGTTGTCGCAAACCGTCAGGACAATCCGACCGTCCTGCCCTGTTTCCGATTTTACCC 
TGACTTCGGGCACATCGGCTTCTTCCGCCGCTTCGGCGGCATTTTTGAAAATATTGTGCA 
GCACCTGCCGCATGGCGGTCGTATCCGCCGCCACCGTCAGCGGTTCGCCGGCAAGCTCCG 
CCGCAAACCGGCACGGACCGGCTTCATACAATGCCAACACATCGCCGATTAAGGCGTTCA 
AATCCTGATTTTCCAATTTGAGCGAAGGGGAACGCGCATAATTGCGGAATGCTTCGACCA 

45 TTTCCTTCAATGCCGCCACCTGTTTGACGATGGTGTCGGTCGAACGCGTCAGGATTTGCG 
CATCCTGCTCATCCAGCTTCCCGCCCAATTTCCACGCCAGCCGTTCGGCGGAAAGCTGGA 
TGGGCGTGAGCGGATTGCGGATTTCGTGTGCCAGCCGCTTCGCCACTTCGCCCCACGCGG 
CTTCTTTTTGCGCGTGTATCAAAACGGTGATGTCGTCAATCACCATTACCACGCCGTTGC 
CGTTGTCTTCGGGCAGGACGGTTGCCTTGCCCAGCAGGATTTTGGCATCGTCCGGCGCGG 

50 CATATTTCACATGGACCGGTTTGTCCGTACCTGCCGCCGCGCCGATGGCGGCAAACACTT 
CGGCAAGCAGGGACTGCTGCGCCGAAACGCCGTGCCAACCGTGCCGGCTGCTGCCCCACA 
GGGGGGTAAGCGGCATCCCCAAAATCTGTTCCGCCGCTTTGTTGAAGGTTTTCAGACAGC 
CTTGTTCGTCAAACACCACCACGCCCGTGGTCAGCCCCTCCAACACGCATTCAAGATAAT 
GCCTGGCGGCTTCCTCGCGCCGGCGGTTGCGCTCGTCTGCTTCTTTGGCGATGGAAAGCT 

55 GCTCGGTCATGTGGTTGAACAACTTGGTCAAGCGTCCGAACTCGTCGTTGCGCAACACGG 
GGCGCGTCTGGCTGAAATCGCCTTGCGCCACCGCCTTCGCCCCCTCGGCAAGCGATAGGA 
CGGGTTCGACGAAACGGCGGGCGAAATACAGTGCCATGACCAGTGCAAGAAAAATCGACA 
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GCAGCGAGGCAATCAGCAGGGTTGCCAGGAAAAAGGTCTGCAAACCTTTTTTGCTGTAAC 
TCAACTCAGCATATTTCGCCCTTGCCTTTTCGATTAAGACGGCATCCTCTGCCACGCCTT 
TGGGAACCGGCTGACGGAAAAACAAGGCGTAATCGCGCCCGTTGTGCGTACCCGCCGACA 
GCCAGCCCTGCGCGTACAATACGCCGCCTATGCTTTCCAAATCCCTGACCGAACCCGCCC 
5 GTTGGATTTTTTCCCAACGCGCCTTACCTGGAAACGGCTGATCGAGCTTGTGCGGGTTGA 
TGCTTTTTTCGATTTTGCCGCTTGCGGCATTGTACAGGGCAAGCTGGGCAAAACCGCTGC 
CGGCGTAATGTTCCAGCACCCTGCCCATATCCCCGGGCAGGGAAGCCGCGCCGATGAGGT 
CTATCTGCACGGGGACGGCGTTGCCGAGGGCGTTGTCTGCCGCCAAATTCAATGCGGACT 
TGCTCAAATTGAGGCTGCGTTCAAGCGCCTCGTGGGTATCGTTGCCGAACCACGAATTAA 
10 TCGTGCCGTTGATGAACTGTGCGGAAACGCCGAACAGAAACACGCCGGGCAGTACGGCAA 
CCAGCGTAAACATCCCAGAAAGGCGTTTGGCAATCTGCGAACCGAATACGCCGTCGCGCC 
TGTCTTTCAACAGCAATATGACATAACGTGCCAAAACGGCGGACAACACCAGCAGCAGCA 
TTGCGCTGAACGCAACAATCCACCAGAAATAATCCGCCAGCGAACTGGTGCTGCCGGTTG 
CCGCCGTCAGTCCGTACAACAGGACGACGGCGCATATGGCTGCGATCGGTAGAAAACGGC 
15 GCATTATTTGTTCCCGATGATGTTTAGAGGTTTCCAACCCGAATCCAAATGCCAGTTTTG 
AGAAGTCAATGCATTGATTTGAAAAGGCTTGGGCAGTTTTGAAGTGGACAGCGTCAGGCG 
GATTTCCGCCTTGGTTTCCCCTGCTTCCGCACCGGACAGCGCGCCTTTGTTCAGGACTTT 
CCAGTTGGCAACCGCGCCGGTCGCGCGCAATGCCGCATCCAAGGTGTCGTAGTCTGTCGA 
AAACGCGCCGACGGTAACGCGGTAGCGGTTGGTCAGCGGATGGAAACTCAGTTTGTAGTC 
20 AATATTGTCGTCATCGCCAATCAGTTGCCCCAATTTAAACCGATAAGAAGCGATTATCGG 
GGCGGAAAGCTGCCAGCTTAAGGTAAAGTTGAGCGC-CACGCCCCGGCGCAACGCCTGTTG 
GAGCTGGTCGGGCAGCTCGGTTTGGAAGCGGCTGCTGATGGAAAGCTGCCCGCCGTCGGT 
TATCCTCGCTTCGGCACGGCTCACATCTATCCCCTCCGCCGCCACATTCTGAAAGGCGGG 
GAGCATCAGCGGCACAATCAGCCATTTACTGCTTTTGAATAAGCGCGTAATAAAAGCCAT 
25 CTTGGTGTTTGTTCGGTAAGAGTACCCGCGATTCGATCAGTTCTGCATCGGCATGGCGGT 
TGAGGAATTTTTGCAATTGTCCGTCGTTTTCCTCGACGAACACGGAACAGGTAGCGATCA 
ACATCCTTCCCCCGCTTTTCAGCACCTGCCACAATGCATCTAGCAGGGCTTCCTGCTGGC 
GGGCGGTTTTGAGCGCGTCGGTCGGACGGCGTAGCCATTTCACGTCGGGATTGCGCCGCG 
CCACGCCCGAGGCGGTACACGGCACGTCGGCAAGGACGGCATCAAACGGTTTCCCATCAT 
30 ACCATGCCGACAGGTCCTGTGCATCGGCACACGCCGTCGATGCCGTCTGAAAGCCCAGAC 
GCGCGATATTGTCTTCCACCCGTTTCAGACGGCCTGCATCAATGTCCAAGGCGGTAACAC 
GGCAATCCGCCAGTTCCAAGATATGCCCCGTCTTGCCGCCCGGCGCGGCGCACGCGTCCA 
AAATCCGTTCGCCGTCTTTCGGGTTTAACAAATACGCCGCCTGCTGCGCGCCGAAGTCCT 
GTACCGAAACAATGCCGTCTGAAAAACCAGGCAGGCGGTTCACCGGCACGGCTTCTTCCA 
35 ACGTAACCGCATATTCGTCCAACGCCTTAGCCGCGATACCTTCCGCCACCAGTTTTTCCA 
AATAGCTTTCGGCATTGCCGTGTCGGCGGTTGACGCGCAAAGTCATCGGCGGATGGGATT 
GCAGCGCGGCGGCGATGTTGTGCCAGTGTTTCGGATAATGGTTTTTCAAGTAAGCCACCC 
ACCACAGCGGCAGGTTGTGTTTCGCTACATCGTCTTTTTTACAGGAAGCCACAAGCTTGT 
CGCGTTCGCGCAAAAAGCGGCGCAAAACCGCGTTGGCAAACGAACGGTACTGCCCGCGTC 
40 CGATTTTCGCGATGCTTTCCACCGCCTCATTGACCACGGCGTGGGGCGCGTTGCGCGTGT 
AATGCAGCTGGTACAACGCCGCCAAAAGCAGGCTTTCGAGCTGCGGATTGCCAATCGGCT 
TTTTCAGCATCTGCGCGAGCATATGTTTCAAACTGCCCAAATAACGCTGGCAGCCGTAGG 
CGATGTCCTGCAACGCGCCGTTTTCCTGCGCCATAAGGTCGGGATGCGCGGTGCGGATTT 
GCGCCAACACGTCCTGAAGGTTACGTCCTTCGGCAACCGCCGCAATGCTGTCGGCGGCAA 
45 GTTTTTGGGCAAGTGCCATACTCATATTATGTGATTCGCTTTCTTCGACTGATGGTTTCA 
GACGGCATTCCCGTTTGCGGATCGGAATGCCGTCTGAAGGGATTTACAGCTTCGCCCCTG 
CTTCGATATGCCGTCCTGCTGCAAACGCCGCGATATTCATCCGCCTGCCGCCGGCAGGCT 
GCAATTCGGTAATCTTCAGCGCGTTTTCGCCGCAGGCAACGACCAAACCGTCCGCCGAAC 
AGGACAACACTTCGCCTGCCGCGCCTTGTTGCGCCACCACTTCCGCCCGCCGGATTTTCA 
50 TCGGCTTGCCCTGATACTCAACCCACGCGGCAGGCACGGGGTTGAAGGCGCGGATTTTGC 
GTTCGATAACCGCCGCGCTTTTGCTCCAATCGATACGCGCCTCTTCTTTGCTCAATTTTT 
GCGCGTAAGTAACACCTTCTTCGGGCTGTTTGACCGCGTTCAGACGGCCTTTGCTTTGAA 
GCTGTTGCAAATCGGCAACAACCGCCGCCGCACCGATTTCCATCAGCGCGTCGTGGACTT 
CGTTGGCGGTATCGGTCGGTTGGATGGCGTAGCGGTGTTCGCTGACCACATCGCCGGTGT 
55 CCAAACCGATGTCCATCTGCATAATACACACGCCTGTCTCGGCATCGCCGGCTTCAATCG 
CGCGTTGAATCGGCGCCGCGCCACGCCAACGGGGTAACAGCGAAGCGTGGATGTTGAGGC 
AGCCGTGTTTCGGCGTATCCAACACTTCCTGCGGCAGAATCAAACCGTAGGCGGCAACCA 
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CCATTACGTCTGCCTCGACCTCTTTGAGCATTTGCAGGGCTTCGGCGTTGTTGCGCAGCT 
TTTCGGGCTGTTCGACGCGCAAACCGAGTTCCAGCGCGGCTTGTTTGACGGGCGGGGCAG 
TCAGTTGCATACCGCGCCCTTTCGGACGGTCGGGCTGGGTCAGCACCAGCGGAATTTCAA 
AACCGGCGGCGGCAACGGCTCTTAAGGCGGCGGCGGCAAAATCGGGCGTGCCGGCGAAGA 
5 TGACTTTCATAGCGTGTTCCTGCGCGTGCGTAAAATTGTCGGACAAGACCGTGCCGTCTG 
AAAACTTTGCAGCGTTCAGACGGCACGGCAAAAGGGTCAAATCGTATGTTTCTGACGTTT 
TTTCAGCTTGGTCTTAATCCGCCCCTGCTTGAGTTGGGAAAGGCGTTCGACAAACACGAT 
GCCCATCAGGTGGTCCAACTCGTGCTGCACGCAAATCGCCAACAAGCCGTCCGCCTCCAG 
CGTGAACTTTTCGCCTTTTTCGTTCAAAGCCTCGACCTTGACGCGTTCGGCGCGGGTTAC 
10 GGTGTCGTAAATGCCCGGCACGGACAGGCAGCCCTCTTCGTAAGTGGTTTCGCCGTCTTT 
TTCAACGATGACGGGGTTGATGAACACGCGCGGTTCGCTGCGGTCTTCGGTCAAATCCAT 
CACGACCACGCGCTCGTGCACATCGACCTGCGTCGCCGCCAGCCCGATGCCGCGCGATTC 
GTACATCGTTTCAAACATATCGGCAATCAGCTTCCGGATGCGCTCGTCGACTTGTTCGAC 
AGGCTTTGCCACCGTGTGCAGACGCTCGTCGGGATATTGCAAGATATTCAATAAAGCCAT 
15 AATTTTCTCTTTCCTTCGGCGGATACGCCGCCTGTTTTTCATAATTACCGTGATGGTGCG 
GATAATTCGATGTTAAAATGCGGAACATTTTTTATCACGCGGCACATCCCGAGGGGCTGC 
CGCCGCTTTTTCCAACCCAATCAAGCAAGACAAACCGAAATTTATCAGATAAGGGGAACG 
GTTATGCAACGTCGTATTATAACCCTGCTCTGCGCGGCAGGTATGGCATTCTCAACACAA 
ACTTTGGCGGCAAATTTGGAGGTGCGCCCGAACGCGCCGGAACGCTACACGGTCAAACAG 
20 GGCGACACCCTGTGGGGCATTTCGGGCAAATACCTGTACAGCCCGTGGCAATGGGGCCGC 
CTGTGGGACGCGAACCGGGATCAAATCCACAATCCCGACCTGATTTATCCGGACCAGGTA 
TTGGTGTTGCGCCACGTTGACGGCGAACCGCGCCTCGGCTTGGAACAGACAGACGGCATC 
CCCGTCGTCAAAATGAGTCCGGATAAGGAAGTGTCCGGATACGGTATTCCCGCCATCGAT 
GTCAACTTCTACCGCATCTTTATGCGGCATCCGCAAATCGTTTCCCGCAAAGAAACCGCT 
25 GCCGCGCCGCGCCTGCTCTCGGGCCCGGAAGGCAGGCTGCTGTACACCAAAGGCACCAGG 
GTTTACACCAAAGGCCTGAAAGAGCCGGGCCGCTACCTGACCTACCGAATCAATAAAAAC 
ATCACCGATCCGGATACGGGTAAATTCCTCGGGCAGGAAGTCGCATTCAGCGGCATCGTG 
CGCTCCCTCGACTATACCGACTCTGTCCTCGAACAACGCTCGAAACAGGCTGGAGAACGG 
CCGAAAGACAACGAATACCATACCCGCACCCATCCTTTGATTACCCCGCTGCGCACCCCT 
30 TCGATACAGCCGCTGGTGGTCGAAACCGCCATTTCCGAAATACAGCAGGGCGACTACCTG 
ATGAAAATGCCGGAAGACACCGACCGCTTCAACATGATGCCGCACGAACCGTCCCGCCCG 
GTTCAGGCTAAAATCGTTTCCGTGTTTGAAGGCACAAGGATTGCCGGCCAGTTTCAAACC 
ATCACCATCGACAAAGGCGAGGCGGACGGTTTGGACAAAGGCACGGTTTTGAGCCTCTAC 
AAACGCAAGAAAACGATGCAGGTCGACCTCTCCAACAATTTCAAAAGCAGGGATACCGTC 
35 GAGCTGATTTCCACTCCTGCCGAAGAAGTGGGCTTGGCAATGGTTTACCGCACCTCCGAA 
CACCTGTCGTCCGCCATCATTTTGGAAAACATCTCCGATATTTCCGTAGGCGACACCGCC 
GCCAATCCGGGACGCGATTTGGACAATATACCGGATCAGGGCCGCAGCCGCGTGAAGTTT 
GGCTTCAACCGCTCCGAATAATTAATCATCCGACAAAAATGCCGTCTGAAACACCTTCCG 
TTTCAGACGGCATTTTTCCATCTTCAATAAAATATCCGTTTGGACTTTTCCGATGTTTTT 
40 GAAATCTCCTGCAACGCCTGATTGAGTGCGCCCAACTCCAACGCCGTTTCCGAACGGCAG 
GCATCGCCGAAGATGTTTTTATATTCCGCCGTCAGTTTCAACATTCCTTTGAACGCGCGC 
CCTTCCAAAGCCGCCGACAACTCGAAAATATCGGCGAACACGCGTCCATAGGTTTCGCCC 
GAGGCGACCGCGTCCGTCCCCAATGCGAACATATCCATTTTTGCCAACTCGGCGGCAATC 
GTGCGCGCGTCTTCGTCGTCGGGCAGCACTTCCGCCTTGAACCTGACCTGTTCCGCCATC 
45 CCTTTGCCGTGGTTTTTGACCAGCAGGGCGAGTATTTGCGGCTTGTGTTCCAAGTGTTGC 
AAAGAGGCGTGCAGGACGGGGTGTATGCTTTCGTTCTGTATCATTTTTTCGCGGTAGAAC 
TTTTCCGCCTTGGCCTTTGAACGCGCCGACACGAACGCCCACGCCAGCCACACCAGCGCG 
ACGGCGGACAATGCGGACAGAAGCGGAGGCAGCTCTTCAGTATAGGCTTTCTGATTGAAC 
CAGATTTGCGCGGTCAAAAAACCGGCAAAGAAAATCAAAACATAAAGTATCGGTGCGAAA 
50 CGGCTTTGGACAGAAGCGTGCATCATCATTCCATTTCAGATTGGCAAAACAGGCGGCAGA 
CGAAATGCCGCCCACTCGGTTTAAGGGAATCCGTCAGGCTTCCGCCACCGAATCCCGGCT 
GTAGGTTTTTTCGCAGTAGTGGCATTTCAGCCGCGTCTGCCCGTTGTGCTTTTTAACATA 
AAACCGGCTTTTGACCGGCTCGCCGTGGCCGGCGCAATTCGTGTTCGGACAGCGGAACAC 
TTCGGCGATTTCGTCGGGCAGGTTCAAATGCCGCTTCTGCACGACCTTGAAATTGTCGAT 
55 GGTGTTGACCACCGCTTCGGGGGCGAACAGGGCGAGGCGGTCGGCGGCTTTGTCGTCCAA 
GCACACGCCTTTGATTTTGATGATGTCTTTGCTGCCTTGGGTTTTGCTGGGCAGGTTGAA 
GCCCACGGTTACCGCGTTGCCGTAGTGCAAAAGTTTGAACTGGCGCAGGATGGTCAGCCC 
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CCTGCCGGCGGGAATATGGTCGATAACCGTACCTTTTTCAATGGCTTCGACACTGAGTTT 
CGGGGTTTCCATATCGGTTCCTCACACTTCTTCGTTCAACACCAGCGACAATATCGCCAT 
ACGCGCATAAACGCCGTTGGTCGCCTGCTCGAAATAATAGGCGTGCGGCGTGGCATCGAC 
ATCGGGATGGATTTCGTCCACGCGCGGCAGGGGGTGCAGCACGCGCAGGTTCGGTTTGGC 
5 GCGGGCGAGCATAGACGCTTCGAGGTTGAATTTGCCTTGGATTTTGGCAAATTCCTGTTC 
GTCGAAACGTTCGCGCTGGACGCGGGTCATATACAGGATATCCGCCCATTCCGCCGCTTC 
TTCCAAACTACCGAGGATACGGTATCGGCAGCCGGCTTCGTCCAACTCTTCGGTAATATA 
GTCGGGCATGGCTAGGCTGGGCGGCGAAACAAAGGCAAATTCACAATTCCAGCGTTTCAA 
CGCCTGACAAAGCGAATGCACGGTACGTCCGTATTTCAAGTCGCCCGCCATGGCGATTTT 
1 0 GAGCTTGTCCAAACGTCCCTGTGTTTCATAAATGGTAACCAGGTCGAGCAGCGTCTGACT 
GGGGTGCTGGTTCGTGCCGTCGCCGGCGTTGATAACGGGGACGCGCGAAAACTCCGCTGC 
CACGCGCGCCGCGCCGTCTTTGGGGTGGCGTTGGATGATAGCATCAGTATATCCGGAAAT 
GATGCGGGCGGTATCGGCAAGCGTCTCGCCTTTTTTGGCACTGGTATTCGCGCCGTCCGA 
GAAACCGATGACCTTGCCGCCCAAACGCTGCACCGCCGTTTCAAACGACAGCCTCGTGCG 
1 5 CGTGGACGGCTCGAAAAAGCACGAACCGATAAGTTTGCCTTCCAACAGGTCGCCGCGCGG 
ATGCGCCTTCAGCTTCAATGCCGTCTGAAGCAGGCATTCCAACTGTTCGCGCGACAAATC 
CGAAATGGAGATGATATGCTGTCTGTAAAGCGGATTAGGCATTTTTGCCCCCCTTCCGTA 
AAAAACCCGCGTCAGGCGGGTATCCGGTTATACGTCGTCCACGCCGCCCGTATGTTTGCG 
GAACAGCTTCGCAAAAGCGGCAATACGGCGCGTATTATCGCACATTTGCCGCCGCAAAGT 

20 TTTACCGCACGAATCCCGTACTTTTCAGACGGCATATCCAAACACGCCCGCATAAGCATA 
AGGTATAATCGCGCTAGACATTTCTTTTCAGGAAGCCGCCATGTTAGTCTGCAACCCCTA 
CGAAGTCGTCATCCACGGCACAACGAGTTCCGGCAAGATTTTCCGTCCCAGCGACTGGGC 
GGAACGCCTGTGCGGCATTCTGTCCTCGTTCACCAAAGACCACAGGCTTTCCTATTCGAA 
ATGGGTGCGCCCCATACTGGTGGACAACATCCGCTGCGTCGCCGTCGATAAAAAACTGGA 

25 AACCGACAATCCCCAAATGTTCCGCTTCCTGATGGACTTTGCCGCCGACAACGACCTGCG 
CGTCATCGACTGCAAAGCCCTGCTCGAAGAACGCGAACAGGGCGGACAAAACAACCCTGC 
CGACGAACACGTCATGCTGGCACAGGCAATCGAAGAAAAACACGCCGCCGAGAAAGCACA 
GGAACAGACCGCCTCGGGCGCATCCTACGTTTTGCGCGAAATCGGCGCGGACGACACCGC 
CACCGCCTTTGCAGCCTTGAGCGTTTTGCGTTCCGCCCTGACCGACATCAACCGCTTTAC 

30 CGAACAGATCAACAAAGTCCAACGCCCCCAAGGCTACCGCCTGCTGGGTATTTTTGAAGA 
AGGCAAACACAATGCCGTCGCCGTCTGCGGCTTCCGCGAAGCCTGCACCCTCGCCAGCGG 
CCGCCACATCCACATCGATGACATCGTTACCCTGCCGCAAAGCCGCCGCAAAGGCTACGC 
CTCGCGCCTTTTGGAAGAAGTCCGCAAAATCGGCGCGGAAACAGGGGTAACCAAAATCCA 
CCTCAACGTCCACGTCAACCACGACCGTGCCGACGCGCACCGCCTGTATTTCAAAAACGG 

35 TTTTGAAATCTGCGCATACCACTTCCGTTGCGACCCCAAATGAAAACCCCCCTCCCCATC 
TGCACCCTGTCGGCACTCGCCGCCTGCACCCTTTCCGGACAAGGCGGCAGCAGGGTTTAC 
GGCGAAATCAAAGCCCGAGACCTTTGCGTTACCGCTCCTATCCTGCTTTCTGCTTTCTGT 
CTTGCCTGCTCTCGTTGAGCCAAGCGTTCTTGCAAGCTCGCTTGCACGTTGGCAAGCATT 
GCACTCTATCGGCTTTCTTTTCCTGTTGCGGCTGGTGGTTCAGGCTCGCGTTGTACGCTT 

40 TGCACTAAAGCGCACCGTGAATCGATGCTCGCTATTTATTCTATCAATATTTTGATTTAT 
AATGAAAAAAGTTTTTTCAGAGTGACTCTTTACTTTGTAAAAAACTTTGTATCATTCTCA 
AAACCTAGAAAATCAAACGAAATGATGCAAAAACACAAATGTCTAATAGATTTTATTTTG 
ACTGTTGCCAGCCAAATTGCTTATGCTGACTTACCTTTAAGTTTGGAAGAATTATTGACT 
G AC AAG GG T AAAT T C AAAC T AGAAAG CAG T ATT AGC T AC AT CAAC AC T GAAC G C AAT CAA 

45 AGCGAATTTGCTAATCCTATTTATGTGCAAACCAGCGCAACGAAAATTGCAACTGTAATG 
GCTATGATGATTACACCTGTAATGGCGCAAAATTTAGACAGCCAAGTTTTTGACAGCCAA 
AATGTGAAAGCAATTCAATTATCACAGGCTGAAATGAAAGAAACACAAGGTGAATTTGTT 
CCCATTATTGCAGCCGCTGCTTTTGGCGGTGCATTAGGTGCATGGGGGTATCATGGTGCT 
AATTTGTATAATCATGGTAAATTAGGAACTGCGCAAGGCGCGGCTACTGCGACAGGAATC 

50 GGTGCGGCAACAGGAGTAGCGGCAAAACAGGGCTGGCTGCTGCTGCCGGAGGCGGATTGG 
CTGGGAATTTGGCATGGAGACCGGGTATTCATGCACTAGGTTTTGGTGCCAATGCTGCCA 
ACAATGCAGTCAATTCTCGAAAATAATCATTAATAACTTTTAGTTAGCTAACTAATTTCC 
AC AAT AGAAT T AG T T AGC TAT T T AT T AAT AT AGAGT T T GCAT GATGATGGGTGTAT T AAT 
TTTTTTTCTAATCGTTCCAATTTTGGGATTTATTTGCGCTACGATAAATTATTTTATTAT 

55 TAATAAATTTAAACTTCCAAAATACATGGCGTATTTACTCCCATCATTATCTATTTTATT 
CATATTTATTCATGCAATAAAATTGCATATGATTTTATTTTTTTATGTTTCATGCGTTTA 
TTCCGCGTATACATATTATGATAAAAAATCTTTATAAATTGATAAATTATGCGGCTTTGA 
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TTGGTTTCGCCCCAAATATAGTTTTTGCTTGGCCTATGTTTGTTGACCCCCCGCTTCTTA 
CCAAAACATCCATGTACGGAGTTGGAAAGCACGGCGAGATTCCGGCATAGTAAAACAAGA 
TTTGGATTTTTCTTGCGGCGCGGCTTCGATTGCCACGTTACTGAATAATTTTTATGGCAG 
ACATTATTCTGAAGCGGAAATCTTAGACAAAATGGATAAAACCCAAATGCGTGCTTCTTT 
5 TGACGATATGCAACGCATAATGCCCGAACTGGGTTTTGAAGCACAAGGTTATGCTTTGCC 
ATTTGAACAGTTGGTACAACTAAAAATTCCTGTAATTGTGTATTTAAAATACCGTAAAAA 
CAACCATTTTTCGGTATTGAACGGTATTAACGGAGAAACTGTTTTGCTGGCTGATCCATC 
GCTGGGGCACGTCTCAATGAGCAAATCACAATTCTTGAGCGCATGGAAAACACGTGATGG 
CGAAATGGAAGGAAAAATTTTAGCCATCGTGCCAAAAAATACTGATTTTGTTAGAAATCA 
10 GATGTTTTTTAATAAGAATCCCGTTCGTCAAACACGTTTTACGGTAGAACAAATCCAAAT 
GCGGCAAAAACGATAATAAACCGATTTTTGCCCATTTATTTTATATAGTGGATTAACAAA 
AAT C AG GAC AAG G C GAC GAAG C C G CAG ACAG TACAAAT AGT ACGGAAC C G AT T C AC T T GG 
TGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTGGT 
TTTTGTTAATCCACTATAAAAGCAAAGAAACCGCCATTAGCACTACACCCCCCAAGCTGC 
1 5 GGCTGCCAAACACATCGGCTGCTTCTCGACGCACCCGCTGAAAAATGCGTCCTATCCGTC 
CGCCTTGCCCGCACCCCCTGACTTTGCCGCCCTGCCCGATGCCGTCTGAAGCCTGAACCG 
CCCCACCAGCCCGATGACGCACGACACC G CCGG AAAGG GC ATAC AC AAAG CCGTCAGCAC 
ATAACGCGCATTCCCCGTATTGACCACGTCCGCGCCCTTCAGCAGCAGCGGCAGCGCGTT 
CGCCCACTCCCACACCGACGGCGCGCTGAACGCCAATACCGCCACCAGCCCCAACATCCG 
20 GAACACCCCGATTTCCAACACCTGCCGCCGCCGCACCGAACGGTTGAGCAAAAACACAAC 
CGCCAACCCGAAACAGACCACCGCCGCCATACCGCCGTTGGCGACAATCTGCAAACTGTT 
GAATGCAATATCGGGCGTAACCGCCAACACGCCTTCCGAATCCGGCACGGCACGCTGCAA 
ATCCAAACCCTGCAACACATTCAACACAAAACCGTAGATCAAATCAAAAAACACCACGCC 
TATCGGCAAAGCACTCAAAACCCGCCACATCTTCCTGTCCGACCAACCGTTCAAAACTTT 
25 CATTTTACCCGACCACGCAAGCCGCCGAACAAAAAACAAGGGGCTGTCCTAGATAACTAG 
GACAAACTTGATTTTACTAATTGTTTTAAAATGGAACAAGAACTTTTATCTCACTGTTGT 
TAAAACGCCATTCGCACTCCTTTAAATACAGCTCAAAATGCGCTTTGGGAATGCCGTTAA 
ACTTGCGTAAATGACGTTTTGCCTGATTCCAAAAGTTCTCAATTCCATTAATATGGTTTT 
GTCGTTCGGCAAAATGTGTGCTGTGATTGATACGAAAACGAAGTTTCAGCGAAGCTAAAA 
30 TGGCTAAATTCGCGCACATCTAATACATCATAGCTACGATAACAATCCGTATAAAAAATG 
CTGTCAGGTTTCACTTGTTCACGGATAATAGGAAATAAAGTAGCGGTTTGAGTATTCGGT 
ACTGTAACCGTATAAACCTTACCATTTCGCTTCAAAAGACCGAATACGGCGACTTTACCG 
GCAGCACCGCGACCGCGTTTGCCTTTGCGTTGTCCGCCAAAATAACTTTCATCTGCTTCT 
ACTTCGCCATCAAACATTTCCAAATGCGGACTGTTTTGATAAATAAGTAATCGTAAACGA 
35 TGAAAATAATAGGCTGCGGTATTTTTATTAACGCCTACTAACTCTGCTGCCGTTCTTGCA 
GTTACACCTGTGACAAACAGTTCAATGAGTTTATTTTGTTTATACTGGCTTAGACGACTT 
TTTCTCATAGGGATAATTCTAACTTAATTTGAATTTCCCTAGTTATCTAGGACAGCCCCT 
TAAAAAATATCCCTTTGAAAGATTTTGATGAAGTTTGTGAAAAGTGGGAGAAATCCTTTA 
AAGAAAATGGAAAAGAAATTGAATATAATCAAAAATATTCAAGAATTTATGGTGAAGTTC 
40 GTGGAGCTGGCTTTAATGGCGATATCGGAGAAAAGCTACATCGTTGTGCCGTGATGGAAT 
GGGCTGAAAATGAGACCGTGAAATTAGCCCAAAAATGGGAACAAGAGCAGAAAAAACAAC 
AAATTCAACAGAAAAAGGAAACTGAAAAATCGCCAAAACACAAAGCCAGTCGTGATGATT 
GGGAAATGGAACGTTAAACCGCTATTTTCATGTATTCTATTAAATTATTTGAAAAAAGAC 
TTCACTTTTTGTTAAAGAAAAATGAAGTCTTGTTCTGTTCAACCTAAATTCAGAATTTTA 
45 TCTGCCGATTGAATTGTTTCTTGGCGGTGTGCAACCATTATTTTCATAATACCAAGACTT 
TTTAGGTTATGGTTAATTTTTTGTTCATTTTCTACATCTAAATGGCTACTTGCTTCGTCT 
AAAAATAGAATTTTGGGTCGTTTATACAATGCACGAGCCAAGATAACTCTCTGCTTTTGT 
CCACCTGATAAGATATTTCCCATATCGCCAATCAAGGTCTCATAGCCCATTGGCATTTTA 
AGTATATCGTCATGTATTTGTGCCATTTTTGCACATTGTTCAATGAGCTCCATATTTGGG 
50 CTTTCATCAAAAAATGAAATATTTTCCCCAATAGAACCTGCAAAAAGGACATCATCTTGG 
CGAACAATCCCGCTCAATCCCCTAATAAAGGATGGAGAAACTTGATATATATCATGCCCA 
TTAATACTAACTGTACCAGTTTCAGGTTTTAGGCTACCTGTTAAAATGTTTAACAAAGTG 
GACTTCCCCCGACCAGATTGTCCTGTTAAAACAACTGCTTCATTATCTTTAAATTCCAAA 
TTAATGTTTTCAAAAAGATATGGCTCATTATCAGCATATCTGAATGAGACGTTTTCAACT 
55 TTAAGAACCAGTTGTTCATTATCTAATTTAGGTATATGATTATACTTAATAATTTCAGTT 
TCTGTTTCATTTAAAGTAATGTCAGCCAAACGTTCAGCATGAAGCCCTAACATTTTGATT 
TGGATGTATTGGTCAACGAGAGAAGCTGTTCTGCTTTCAAATTGCCCTTTATAAGCCAAA 
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AAAGCCATCAGAACACCGACTGTAAATGAACCATCTAAAATTGCGCTTGCACCAAGATAA 
ATTATGATAACATTTTCCATGCTAAACAACAGTTTATTTGAAAATTCAAATAAAGCAGAG 
AGTTTATCTGTTGTCAGCTTGGTATTGACTGTATTCACAAATAGGCTCATCCAAGTGCCA 
TGTCTTTGATAATGTTTATCAAATAATTTAACTGATTGGATACCACGAATGGTTTCCATG 
5 AAATATGAGTTTTGTTTGGCTTCATGAACAATATTTTCTTCTGTTGCATTTCTTAATGGG 
TAATATGCAAGCCAACGAATTAGTATGTACAAAACAAGTGTTAAAAGAACAATCAGCGAT 
AAT T GAG T GC TG T AAAT T G T C AT T AAC AC GAAAG TAAAAAC AG C CAT T AAG C T AT T T AAA 
ACTAAAACAAAAAAAGTAGAAGTTAGTGTTTCTTGGATATGATCTATTGAACCAAATCTT 
G AAAT CACATCTCC T AAAT GTCGTTTACT GAAATAG TC AT T AG GT AAG T CAAGT AAC C T T 
10 TTAAATATATTGGCTTTCCATTGTAAATTAAGAGTTGTAGATAGGTGCATACCTACCCAT 
G C T T G T AAC AG G C T AAT T AAC TGTTGCAG GAT AG T C AGT AAAC CAAAT C C CAAAG T AAG G 
GTCAATAATAAATTTTTATCAGCAGTTACAATGACATGGTCTATTACCCATTGCATAAAG 
AATGGACTAACCAATGCAAAGACTTCCAAAGAAATAGCTAATATAAGCATTTGAATTAAA 
GAGCGTTTTAAGCCTGACCCCCCCTTAATAGAGATAATATTTTGATTTTCTTTGTTTCTT 
15 TTTTCTCTTCAAAATGGGTATTGGGGAATAATTCTAGGGCAATCCCTGTGAATTTTTGTG 
AAACTTCGTCCATTTTGATTTTTCGCATACCGACAGCAGGGTCCATAATGACGATACTGT 
CTTTGGAAATGGAACAAAGTACAACAAAATGGTTTAAGTTCCAATGGAGAATGCAGGGTA 
GTTGTAAATTTGACAGCTCATCTAACTCTAAACGCAAAGCTCGTGGCGTTAAATTCATTT 
CATTGCCAAATCTCATGATGTCTGCAAGATTTGCGCCCTTTAATGACAGGGTGTATTTTT 
20 GGCGTAACGTTCTTAAATCAGTGTGAAAGCCATAATAGGACAAGATGGATGTCAGGCATG 
CTAAACCACATTCAGCAACTTCTGTTTGCAGAATGACAGGTAGCTTTTTGTTAAATCCAA 
AGGACAGTCTTGATAAATAATCCATTTTTAATTGATTTTTCCTGAAATGCTGTAAAGTGG 
GTCAAGTACCCATTCGTACAATTTTTTCGTTCATGGAGAATATCTGCTTCTAAAATCATG 
CCAATTTGAAGCGGCTTGTTTTCTCCGTATGCTTTAATCGTTTGTTTTTCCAATTTAACT 
25 TTCACAAGATAGGCAGGTTCATTTAATAAGGTTGGGTTAGTGAAAATGATACCTAAACCT 
GATAGCTTTTGTTTACCGAGAGCAGTTCTGGCAACTGAAATAATTTCTCCTGTGGCATGT 
CCAAATTTTTGGTAAGGGTACGCTTGGTAACGTAAAACAACTTTATCTTTCGGTTTAATA 
AAACCAACAGCTTTACTGGGTATGTAAAGATTGGCGACCAATTCAGTTTGTTCAGGGACA 
ATGCTTAACAGCAATTTAGACGGTTCAACTTGTTGCCCTATATCAACATTAATTGTTGAT 
30 ATATAACCTGAGACCTTTGCAATAACATAGGTTACTAAAATTTTATGCTCAATCTCATTT 
TCAAAATGCAAAACTTTTCTGATTTTTCCTACTTTTTGCTCAATATTAGGAAGGTTTTAG 
GCAATTGAAAATTTTTTGGCGCATTTTTATGCGTCAAATTTCGTTAACAGATTATTTTTG 
CAAAGGTCTCAACCTGATTTACTAGCTCGTATGGTTTGTTCGGATTTCAAATCAAAATCC 
AAAATTTCTTGGTTCATT TCCGTAATCGCACGGTTGAGTTGGCTCAATTCGGTTTTATGG 
35 CGTTCAGGCAGGCTGCTTAATGTGATTTTCTGTTCATCAAGTTCCCTGATTGCATTATTT 
TGTTCACGTTTTAGGCTCTCCAAACGTGAGCGTTGTTCCAATAAATGGCTTTCGGCGGTC 
ATCTTATCTTGTTGGGATACTGCGCCTTGACTGGCTAAAAACTTGTTCTTGTTAAGGGTT 
TTTTCCGCTAAACGAATTTGACGATTTTGCCCTGTAATTTGCTGTTTAATATTCTCTAAT 
TGATTGTTTAAACGATGAATGTTGTTATGAACATTTTTTTGCTCATTTTGATGAATGCGC 
40 TTTAAACGTTCCAATTCTTGTAATGCCAAAGTTTTTTTAAGGTTGGCTTCTGCTGCCAAT 
TTGGCTTGTACGTTTCCTTTTTCGCCAAAACGCGATGTGGAAAGTTTGAACAATGGTTCG 
CCAGCTTTGACAAAGTTACCATCTTCAACAAATTTATGCGTAATCGTGCCGATATCGGAA 
GAGTAAACACGAACCACCCCCATAGTTGGAAGTAATTGACCTTCAACGGTTGTTTTATTG 
GTATAGCTACCAAAAATCAAAAAGATAATGATACACAGAGCAATGAGAAAAGCGCAAAAA 
45 GTCAGAAATAAAAAAGAGAATGGACGGGTCAAGATAACCTGACCTGTCCACTTATTTTGT 
TGGGCTACAAAGACTTCTTTTCGGAATAAGTGGGACATTTATTATTATTTCTTAAAAAAA 
AAT GGAT AGAAAAATACCAAT AAT TAAAAT ACTTATGCCTAATAACAT AAAT T T GC TAT T 
GATTGATGTTTCTATTTTAATTACATTAAATTTAACCAATAATCCAGAAATGGTTGCAGC 
TAAAATGCAAAAGACAGTGGCGTAAATGGTTTCAGTATTCATAATTTTTCTCTTTCAAAA 
50 TTGTTCAATCTAAATAGAAAAAGGTAACTTCAATACATATTGCTGTAACTGAAATTACCT 
TTTCCTTAATGATGTAATTATCTTATGGCTTCATCATGCCACGACCGATATTGTATCCGC 
CAGCAACAGAGAAAATACCAGCTCCCATTGCGTCAACCCAGCCTACTGGTCCTGTCCACT 
TGTTCCGTTGAGCTACAAAGACTTCTGGTCTGAAAAATGAGTGATTGTTAGACATGTGTA 
CTTATTTATGTTTCTTTGATTGGGATAAATTTGTAAAAACAAAAAAAAGGCAAGTTGTTA 
55 TTATAGAAGAACTTAAAATGCTTAACATACTCATTGAGGTTTGTACCACATAATGAGATA 
C G AGAT AAT T T G T TGGG AG TAAAAT CAAAAAAAAGAT T AAAT AT T TAAAAT AAT C AC TAT 
ATTTTTTCATTATTTGTTCCTTTTTGTATTTAAGTTCTTATGAAAAACTAGGGTATTTTG 
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AATAGAAAATATCAAAATACCCTAGTTTTATTAAGGAATATTACCACCAACAAGTGCTTC 
CATATTGTACAGCACCAGTGATTGCACCACCAATAGCTCCGAATTTCGCACCTGGAATAG 
CACCAATACCACCTGCAAATGAACCAACAATTGCCCCACCAGCTGCTCCACCTAATGCAC 
T ACC AAT G G TAT t TT T T GAG AAAT CACGCCAG TT ACAAG CAGCAC C AG AAAC T T G T T AAA 
5 TTTCATTCAAAGTCAAAACTTGCATAATATTCACCTTTGTTAAGTGTGGTTGAGAAAAAA 
GTAAATTTTCATCGTTACTCATTATTTGCAATCATGCATATACTGTAACCAAGCACTATA 
TTCAGTTGGATCATAGTTTTTCCTACTGGGTTGTCTGATATGACTATTGGCACTATTGGC 
ACAATTGGGATTAGCAACTTTATTGTGAGTACCTAATGGATTGATATTTCCTGTAAAGTG 
GCTATTGCATGCGCTTAATGAGCATAGATTTATTAATGTCAGAAAGGATAAAACAAAAAA 
1 0 TCTTACCATTTTTTACTAATACCAAAAGTAGGTTTCGAAAACTGTACACCAAGACCTTGT 
ACATATCCAAATTGCTTGCTAACAGAAAACTCTACTCCACTATTGTTAGGGGAATAGGAA 
GCACCAATTTTACCAACAGCAACCATATCTTTTTTACCTAGGTTGCCGCCACCCTGTGCA 
AAG AT AT GG AAT TTGCCACCTGACACTT C AAC T AATTC AG AG G T G T G T AAC TCTTTCATG 
ATTTTCTCCTGTAAAGAAGTATGGTTGGAAATGTAAATCAGAATTAACCTTTCTTAAGTT 
15 TAATTTAATACTTTTTTTGCAAGTATTTTATTTTAAATTAAATCAATATTTTAAAAATAT 
TTACTTGTATACTGAAAAAGAAACTCCTAATGGTGGAGTGGGGCTTTTGTTTAAGTAAGC 
ATTAAAAAAATTTAAATTTCCCATTATGATTAACTTAATGCAAGAGCTTTTTCAGGACGT 
ACAAACCAGCGAACGGGCGTTCTGATGTGGGCAGCCTGCCGGGAAGTCTGCTCTATTGTT 
CGGACAATAGGGGGAATATACCAATTACTTTAACTACATCATTTTTTGACATTTTTCTTG 
20 CCTTTCAATTTAAAATCCAAAATCATACTGCCATAATTTAGCAATCCAAAAAAATTTAGG 
CAGCAGTAATGGTTTCGTATTTTAGAAAACGAAACTTGGTTTGGTGTTTTGAAGCATTTC 
AGTACACAAACGGGGCTGTCCTAGATAACTAAGATAAACTCGATTTTACTAATTGTTTTA 
AAATGGAACAAGAACTTTTATCTCACTGTTGTTAAAACGTCGTTCGCACTCCTTTAAATA 
CAGCTCAAAATGCGCTTTGGGAATGCCGTTAGACTTGCGTAAATGACGTTTTGCCTGGTT 
25 CCAAAAGTTCTCAATTCCATTAATATGGTTTTGTCGTTCGGCAAAATGTGTGCTGTGATT 
GATACGAAAACGAAGTTTCAGCGAAGCTAAAATGGCTAAATTCGCGCACATCTAATACAT 
CATAGCTACGATAACAATCCGTATAAAAAATGCTGTCAGGTTTCACTTGTTCACGGATAA 
TAGGAAATAAAGTAGCGGTTTGAGTATTCGGTACTGTAACCGTATAAACCTTACCATTTC 
GCTTCAAAAGACCGAATACGGCGACTTTACCGGCAGCACCGCGACCGCGTTTGCCTTTGC 
30 GTTGTCCGCCAAAATAACTTTCATCTGCTTCTACTTCGCCATCAAACATTTCTAAATGTG 
GGCTGTTTTGATAAATTAAGTCATCGTAAACGATGAAAATAATAGGCTGCGGTATTTTTA 
TTAACGCCTACTAACTCTGCTGCTGTTCTTGCAGTTACACCTGCGACAAATAGCTCAATG 
AGTTTATTTTGTTTATACCGGCTTAGACGACTTTTTCTCATAGGGATAATTCTAACTTAA 
TTTGAATTTCCCTAGTTATCTAGGACAGCCCCAAAATAAATTTAGCCTAAGTCATAAAAC 
35 CGTGTAATTTTGCGCCAAAAAAGGCGGTTTGCAGGTAAAATATCAAACTATTAATTTAAA 
TCATATTTTTACAGAATATTCCGCCGCGTTCATCAAATGGACATCAAACCGGTTCCAAAT 
T T C T G T AAT TT T G T AAC AAAAT AC C G C AAAAC ACC CGAT T GAG AC CAAAAG G AC T T T CAT 
ATGAACCAGACAAGCCGCGATCTGACCCGCATCAGCCACAACACTAAAATCGTCGCCACC 
CTTGGGCCGGGCAGCAACAACGTCGAACTGTTGGAAGACATGATCCGCGTCGGCGGTCTG 
40 AACGTCGTCCGCTTCAACTTCAGCCACGGCACGCCCGAATTCCATCAGGAAAACGCCCTC 
ATCGTGCGCGAGGCGGCAAAACGCGCCGGACAGGAAATCGCCATCATTGCCGACCTGCAG 
GGCCCGAAAATCCGCGTGGGCAAAATCGCCGGCGGCGGCATCGAATTGAACAAAGGCGAA 
ACGCTGGTACTGGATGCCGCGCTCGAAGGCGAAGGCACGCGCGAGGCGGTCGGTTTGGAC 
TACCGCGACCTGCCCGACGACGTTGCCGCAGGCGATGTCTTGTGGCTGGACGACGGCCTG 
45 CTGACCCTGACCGTGGAATCCGTCGAAGGCAGCAGGATTATCACAAGGGTGGAAAACAGC 
CACGTCCTGAAAAGCAACAAGGGCATCAACAAACGCGGTGGCGGTCTGTCCGCAGGCGCG 
TTGACCGAAAAAGACTTCCGCGACCTGAAAACCGCGATTGCCATCGGTTGCGACTACCTC 
GCCATCAGCTTTGTGAAATCCGCCGAAGATTTGCATATCGCGCGCGCCAAAGTCGAAGAA 
GAAATGAAGGGCAGCACGGCCGTGCGCCCCGGTTTGGTTTCCAAAATCGAACGCGTGGAA 
50 GCGATTGAAAACTTGGACGAAATCATCCTCGCCGGCGACGGCATTATGGTTGCGCGCGGC 
GACTTGGCGGTCGAAGTCGGACACGCCGCCGTCCCCGCCCTGCAAAAACGGATGATCCGC 
CGCGCCCGCGAGTTGCGCCGCTTCAGCATTACGGCGACGCAAATGATGGAATCGATGATT 
ACCAACCCCGTACCGACCCGCGCGGAAGTCAGCGATGTGGCAAACGCGGTATTGGACGGT 
ACCGATGCGGTGATGTGTTCCGCCGAAACCGCCGTCGGCGCGTATCCGTTTGAAACCGTC 
55 AGCCAAATGGCGATTATCTGCGCGGCTGCGGAAAAAGAGCAGGATTCGCTCAACGGCGTT 
GCCGAACAGGTCGAGTATCCCGAAGCGGTCAGCACCAACCTGGCGGTTGCCGGCGGTGCG 
GTCAGCGTGGCGCGCGCGGTTCACGCCAAAGCCATCGTCGCCCTGACCGAAAGCGGTTCG 
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ACCGCCTTTGAAATCAGCCGCCACAACATCACCCTGCCGATTTTCGCGCTGACCCCGAGC 
GTTTCCGCCCAACGCCGTATGGCGATGTACCGGGGCGTGCGCCCGCTGATTTTGGCAACC 
AGTACCGACCACGACACGGCGTTAAACGAAGTCGAAACGATGCTGGTGGAACACAACATC 
CTGCATTCCGGCGACCAATACATCATTACCAGCGGTTCGCAAATGCGCGAATCCGGTTCG 
5 ACCAACACACTGGAAGTGCTGCGCGTCAAATAATCCGCCCTGAGTGGAAAATGCCGTCTG 
AAGCCGATGCCCGAGGCTTCAGACGGCATTTTTTGCGGCGGCGCGGCGGTTCGGGCAAAC 
TCTGAAAAAATTGTGCAAATCCGGCAACATCGGATAAAATCGAGTACCTATACTAAAGCG 
AAACAAGGCATTTCCGACTGCCTTTTTTATAGTGGATTAAATTTAAACCAGTACAGCGTT 
GCCTCGCCTTGCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTG 
10 TTAATCCACTATATTTATCCACCGTCCGCCTTTTTACGGAAACCGAAATGACCCCTTCCG 
CACTGAAAAAAACCGTCCTGCTGCTCGGCACTGCCTTTGCCGCCGCATCCGTCCACGCAT 
CCGGCTACCACTTCGGCACACAGTCGGTCAACGCGCAAAGCACGGCAAATGCCGCCGCCG 
CAGAAGCCGCCGACGCATCGACCATCTTCTACAACCCTGCCGGCCTGACCAAACTCGACA 
GCAGCCAGATTTCCGTCAACGCCAACATCGTGCTGCCCAGCATTCATTATGAGGCGGATT 
1 5 CCGCCACCGACTTTACCGGGCTTCCCGTCCAAGGTTCGAAAAGCGGCAAAATCACCAAAA 
CCACGGTCGCGCCCCACATCTACGGCGCATACAAAGTCAACGACAATCTGACCGTGGGCT 
TGGGCGTGTACGTCCCCTTCGGCTCTGCCACCGAATACGAAAAAGATTCCGTGTTGCGCC 
ACAACATCAACAAACTCGGTCTGACCAGCATCGCCGTCGAACCTGTCGCCGCGTGGAAAC 
TCAACGACCGCCATTCCTTCGGCGCAGGCATCATCGCCCAACATACTTCCGCCGAACTGC 
20 GCAAATATGCCGACTGGGGGATTAAGAGTAAAGCAGAGATATTGACGGCAAAACCGCCCA 
AACCTAACGGTGTAGCCGAAGCTGCAAAAATTCAGGCCGACGGACACGCCGATGTCAAAG 
GCAGCGATTGGGGCTTCGGCTACCAACTGGCGTGGATGTGGGACATCAACGACCGTGCGC 
GCGTGGGCGTGAACTACCGTTCCAAAGTCTCGCACACGCTCAAAGGCGATGCCGAATGGG 
CGGCAGACGGCGCGGCGGCGAAAGCAATGTGGAGTACGATGCTTGCAGCAAACGGCTACA 
25 CGGCGAATGAAAAAGCCCGCGTTAAAATCGTTACGCCTGAGTCTTTGTCCGTACACGGTA 
TGTACAAAGTGTCCGATAAAGCCGACCTGTTCGGCGACGTAACTTGGACGCGCCACAGCC 
GCTTCGATAAGGCGGAACTGGTTTTTGAAAAAGAAAAAACCGTCGTCAAAGGCAAATCCG 
ACCGCACCACCATCACCCCCAACTGGCGCAACACCTACAAAGTCGGCTTCGGCGGTTCTT 
ATCAAATCAGCGAACCGCTGCAACTGCGCGCCGGCATCGCTTTTGACAAATCGCCCGTCC 
30 GCAACGCCGACTACCGCATGAACAGCCTACCCGACGGCAACCGCATCTGGTTCTCCGCCG 
GTATGAAATACCATATCGGTAAAAACCACGTCGTCGATGCCGCCTACACCCACATCCACA 
TCAACGACACCAGCTACCGCACGGCGAAGGCAAGCGGCAACGATGTGGACAGCAAAGGCG 
CGTCTTCCGCACGTTTCAAAAACCACGCCGACATCATCGGTCTGCAATACACCTACAAAT 
TCAAATAAACGGCCCGCCGTTTGAATGTAACAATGCCGTCTGAAACAGATTTCCGTTTCA 
35 GACGGCATTGTTTTAGGCTCGATTTATAGTGGATTAACAAAAATCAGGACAAGGCAACGA 
AGCCGCAGACAGTACAGATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGA 
ATCGTTCTCTTTGAGCTAAGGCGAGACAACGCCGTACCGGTTTTTGTTAATCCACTATAT 
TTGGAAGGAGCGTAACCCTTCCGAATCAGGACGGCACATAGGGCGACGTTTTTTGTATCG 
TCCTGTGTGTTGAAACATCAGCATAGGCAACACAGGAAAAGCCGGCTGTTTTGCGCCTGC 
40 GTACCGTATTGGTCAAAATGCCGTCTGAAACCGATAACAGGGTTTCAGACGGCATTTCCG 
TCAATTTTCTCTTTATCTGCCGAACAGGTTGGCGATATTTTCCATCTGTTCTTCGGTAAA 
ACCGTTTTCGCCCAATCTGACGGCAACTGCCCATTCGCCCGACAAACCGTGTTCCGCACC 
GAGCTGCCGCCATTTTTCGACTTTGGCTTCGTCTGTGGTTTTTTCGGGCAGCGGTTTGAC 
GGGAATCCTGCTTTTTGGGACGGTATTCATCGGTTTGCCCCTAATCGATGGAATAGCCGC 
45 GAAGATACTGTATCCGTTCGCGCGTCATCCGCGTGTCGCATTGCAGCTTGAGGTATTCGG 
CGTATTCCTGCCGGTCTGCCTGCGCGGCGGCTTGTCGGCAGTTGCTGATTTTTTCCTGCG 
CCCACTTGCGTTGTTCGCCGACCAACTCTTTTTGCACGTCGGTATCGAGTCCTCCCCAAA 
GTTTGGTAATTTCGGATTCCGCACGCTGGTTTTGTACGCGCGCCTCTTCCACTTCGCCCC 
GTGATACGGTAACGGTATCGGCACGCTCGCCGTCGTCAGGATGCAGGATTTCCGGTTCGG 
50 GCGCGCCTTCTGCGGCTTGGGGTACGCCCGCATCGCCGCCGGCGGCATTGTGTTCCAAAA 
TGTCTTCGGGCGTGGGTTTGGACGGTTCTTCTTCACGGGCTTTTCCGCTCAAAATCCTGA 
CCGCGTCTTCTTTTTTCACCGCCTTGCCGTCTATCATCACGATGCTCTTCACGCCGTAAG 
GCAGCAGCGCGGCAGACAGCGTTTGCGCCGCCATACCGACCGTGTTGTCGACAAATGCCG 
TCTGACCGTCTTTGACGGGCAGGAAGCGGACGGCTGCCGTCAATACGCCGTCTTTAAACT 
55 CGACATTGCCGCCCGTCTTCTGCCGCACAATATCCGACAAAGCAGTTTCCCCGTACAACA 
GGGGGCTGTTTGCCTTGGCATCGGCAAGCGTTTCAGACGGCACGGTAATGTTCAAATCGG 
CGATACAGAACGTGCGCCCGCCTTCCTGCGTTTCCGAAGCGTGTTCCAAAGAAAACGCCA 
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AACCGTAGGCGGCGGCGATAATTTTGTCGGCATCGACAAACTGCCTGCCGTCTTCGCGCG 
CGAAAGAACGCGCTTCCTGCGTGAGCGTTTCCTGAATATTGCCGCGTATGCCTTGCAACA 
CGGCGGGGTTGGCGCATTCCAATGCCTTGGGCGGTTCTTCCCTGCCGCAAGCGGCAAGCA 
GCAGGGCAAACGGCAGCGCAATGAGTTTCCGATACATGATGTTCCTTCCAAACGGTGCAG 
5 ACCGATAGCGGCTATCATAGCAAAAGCACCTGCAGGCGGTAAACCTTGCAGGTGCTTTGT 
CGGAAAGGCGGAAAATCAGCCTTTAAAGAAATTCACAAAACCGGTGAGAATCGCGGCATT 
AATCAAATCGACGAAGAACGCGCCGACCATAGGCACAATCAAAAACGCCTTATGCGACGC 
GCCGAAAGTATGCGTGACGGACTGCATATTTGCCACCGCCGTCGGCGTTGCACCCAAGCC 
GAAACCGCAATGGCCGGCAGCCAATACTGCCGCATCATAGTCGCGCCCCATAAAGACATA 
1 0 GGTAACAAAAGTCGCGTACAAAACCATCACCACGGTTTGTACGGCAAGAATCACGGTTAC 
AGGCCCCGCCAAACCGGTCAGCTCCCACAGTTTCAAATTCAGCAACGCCATTGCCAAGAA 
AAGCGAAAGCGAAGCATTGCCGAACACATCGATGGCGCGGTCGAACATATTGACCTTGAA 
TGCGGCAGTGAGGATGTTGCGGATGACCACGCCGCCAAACAGACACCACACGAATTTGGG 
CAGGTCGAACAGATATTCTTTGTCGAAGCCGTCCATAATCTCGGCAAACGCCAAACACGC 
1 5 GGCAAACATGGCAAGCGTTTCAACGGCAGATTCCGCCGTAATCAGGCGGGTGCGTTTTGC 
CTGCTCGAACACGTCGTCCGCGTTGTCGTCCTGATCCTGTTTTTTGTTTTCAACCGGTTT 
GCGGCCCATTTTGTTGATCAGGCGGCGCGCAACCGGCCCGCCGATCAGGCCGCCGAACAC 
CAGCCCGAAAGTAGCCGATGCAATACCCAAACCGGTTGCGCCGACCAAGCCGTATTGCGT 
TTCAAAATTAGGTCCCCACGCACCTGACGTACCGTGTCCGCCCGTCAGCGACACCGAACC 
20 GGTAATCAGACCGATGAGCGGATCCAAACCCAAAGCCGTAGCCAGTCCGACCCCGACAAA 
GTTTTGCACCAAGATAAATCCGCCCACAATCGCGGTAAAAACCACCAGCGGCAAACCGCC 
CGCCTTCAAACGGGAAAAATCCGCGCTCAAGCCGATGGACGTGAAAAAAATCAGCATAAA 
CGCATTTTGCAGCGGTTTCTCAAATTTGAAGCTCACGCCGTACGCCTCGTGCAGGGCGAA 
CAGGACGATAGCGGCAATCAAACCGCCGGCTACCGGCTCGGGAATATTGAAGTCTCGTAA 
25 GAATTTGATTTTTTGAACCAGAAATTTACCAACCAGCAACACGAGCGTGGCGGCAATCAG 
TGTGTAATAACTGTTGAATTCCCATTCCATGTTGTTTCACCTCCTAGAAATATTTTTCCG 
AGCATCCGTTTTTGTTCCGGATGTAGTGTGTTTCAACGCTTGGCGTTATCCGCCGAGTGT 
CATGGTATTGATGCGCGGACAAGGTGTTTTCAGAAAGAAATGAAAACAATGGCGTGTCCG 
TGAAAAATAACTGGCAAATATTAGGGGAATAGTTAAAGATTGTCAAAAAATGCGAGTGTA 
30 AATCTTTTCAGACGGCCTTTTGTCCGATGGCATGGTGTGCTTCGCGTCGCCATTGTTCTA 
ATAGGGATATTAATGATTCGGCCGAAGTGTGGCCGTTGCCGATGGCGGCCTGCAGCCAGT 
AGCAGGCGGTCGGAACATGACAGCCGACACCTTGCCCGTGATAGTAAAAACAGGCGAGGT 
GGTATTGGGCGGAAGGGTGGTTTTGTTCGGCAGCAATGGCGTACCAGTGTGCAGCCGCCC 
GAGGATCTTGCGCCGTACCGAGGCCGTAATGGTAGATGCGGCCTAAGGCTGCCGCTGCGT 
35 TTTTATGGTGGAACCCGGCAGCTTCCATGTAATTTTTTCGCGCGGCATTGTAGTCGGCGG 
GACGGCCGATGGCGCAGGCTTGTGCTTCCGCCAAACGGTAGATGGTTTCGGTTTGTTGTT 
GTTGCAGGCGGCAGTTTTGATTTGTTCGTATTGTTGCGGATGGTACAGCGCGGCGTCGCT 
GATGAGTTTTTGTGCTGCGGCGGCAGAACCCAGCGCGGCGGCACGGTGGTAGTAATCTTG 
CGCGATATGGTTGTCGGCTTTGATACCGAGACCGTAGCGGTAGAGGTCGCCCATGATTTT 
40 CAGGGCTTCAGGATGGTTTTTCTCGGCAGCGGCTTTGGCATATCGTGCCGCTTGGAACGG 
ATCGCGTTCGGAAAGTTCGCCGGTCAGGGCGTATTGGGCCAGCTTAGACTGTGCTTCCGC 
TTGTTCCTTATCGGCGGCACGACGATACCATTCCAAGGCTTCAGGTTTGCGTTGGGCGGC 
AAGAAGGTCAGCCAGCAGCGTTTGTGCGGCGATGTGGCCGGCTTGTGCGGCTGGTTCGAG 
ATAGTGTTCGGCTTGTGCGTGGTTGGGGCTGACACCTGTACCGTAGAAGTAGATTTGACC 
45 AAGTTGCCAGCAGGCGGCAGTTACGCCGAGTGCTGCCGCTTTTTCGTATTGTTCGATGGC 
TGTTTCAACGTCGCCTTGGCGTTGATGATGGCGTGCCAGATGGTAATACGCAGGTGCGGC 
ATATCGGGCGGCAGCAAGTTCCGCCCAGTAGAGCGATTGTGGATCGTTGCGTTGCGCGTG 
GTAACGCATGAGGATTAATTGGGCTTCTGAGTGCCCCTGCTCACCCAGCCAGGCATAGTC 
GTTGAGAAGCTGTCCGGTCGGGGTGCCGTTGTGTTCGCGTTGTTGCAGCAGGGAGAAGAG 
50 TGCTTTGGGATGGCGTTGGGCCGCGGCGGCTTCCAACCATGAAAGTGCCTGCTCCGGTTG 
GCCGTTTTGCAGCAGATGGTTGCCCAATACGAAAGCAGCTTCCGCATAACCTTGCTCTGC 
CGCCTGTTGCAACAGGGGCAGGGCTTGGGCGGTATTGGATTGTTCCAAAAGGGCGGCGGC 
TTGCCGGTAGAGGATATCAGGAGCGGCGGTCATGGTTTGCGGGCGGATATAAAGTGGAAG 
ACGGATGCTGCGGCATATGGGCGGCGATACCGGTTGAGGGCTTTGTAAAAATTTTGCTCG 
55 GCATAGTTTTATAGAGTGTATTGCCTTGCCGGCTTATCTTTAGGATGTTTGGCTTGTTAT 
ATTGTTTTGCCTAGGGATATATCCATATTTTGTGTGTTACAAAGGGCTCAGGTTGAGTCG 
GTATGCGCTCATGGCAGCTCGGTCATTATACTGTTTTTGTAATTTATTGTTAATGATAAA 
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TGCAGATTTTTGTGTTTTATTTACATGGCAGTAGCTAAGGTATTGATTGTTTCAGGCCGT 
CTGAAATGTTTTCAGACGGCCTGAACTTCCTTCGCTAAGTCAGATTACTGGTGTGGAAGA 
GTTGGAGGTTTTTTTGTTGGGGAAAAACACCTGACTGTAGAAGTTGCCGTTAATTTGGGT 
CACGTTGAGGTGGTACATTCGGTAGGCATGGAACAGCTCTTTGTCAGGCGGTGTCGGATG 
5 ATTCCAAAATTCTGCCAAGGTATTTTGGTCAGTAATGCCGGGAATATCATAATAGGCACG 
GCCGAGAACCTTAACTGGCATATTGTGAATCAGTCCGGACAGGCCGCTGGTGCTGTTGAT 
GGTGACCATGCCGAGACCGTGGCGCAGGAAAACGGGCAGGGGGACATCATGGACATAAAT 
CACACGGCCTTTGAGTTCGGGGTGTTCTTTGATAAAGCGTTTAATGTCGCGCCAGTAGTC 
GATAAAACCGCGGTCCATCGGATGATGCTTGATGATGATGTTGGTATCGGCAGGCGCGTG 
1 0 CTCGGCAAATGAACTCAAAACATGGAGCAGGAAGCTGCGGACGCTGGGAAAGTCGCAATG 
GATACGGACTTGGCTGTCGTTGAATACCTGTAAGGGAACAATAAAAAACTTGCCGTATTT 
GCCTGCTTCCACACGTTTGGCGATTTGGATGTCTTCAATATAGTAGTTCAAACGCTTGAG 
GATGGAGAGCGACCACGGTTTGAGGTAATGGCCGGCATTGGGTGCGCGGTGGTGGATGTA 
GTCGGGGTATTTGCGTGGATTGCGGAACAACTCGATATAGTAACGGATAGCGTTTTTTGC 
1 5 CATGGGCGTAAAACCGCCGTGTACCGGCGTTGGCGCTTTATATTCTTGCTGGGCAAGCTT 
AGGGAATTGTTCAAGAAAAAAGTCGGCACGGCGCGGCAACGGGGAAAATGCGTTGACGCC 
GTCTTTTTCTAAGGTGATGTAGTAGGGGCGGAAATAGCCTTCTTCAAACGCCCAGAAACT 
GGCTTGGTTTTCGTTTGCAATGCGTTTTGCAATGACGTGATAAGGGCGTGTGTCGCCAAA 
GCAGACAACGGCCTGGATGTGATGTTGAGTGATGTATTCTTGCAAAAACTCAGGAAAGGC 
20 ATCGTAGTTGTCGTTAAAAACAACGGTATGCGCTTGAGTGGGCGGATAAAAATAGTCGTC 
GCCTGCATTAAAGTTGAATTTATGTACGGTTTTGCCGTTTGCAGTCAGCCAGTCGGCAAG 
GCGCAGAAAAAAATCGCCGACAGGGCCTTGAAGCAGCAGGATATTTTCTGCGCTTTCAAG 
CAGGTTTTGCAGGTTATTTTTGAGGACGGTCTGTTTCATGTTGCAATGTGGTTTTGTTTT 
TTATGTAATAGTTTTAGGTTGAACTTTCAAGCATACGCCAAGAGAATTAACGATGCAAAG 
25 GCAATGATGCCGCAATAGAGGCAAGTTTATGACGCATCGTTAACTTTGATGGTATTTATT 
TGAAAGATCGATATAGTTGTTTGATTTTACCTAATTTTTTGGCAAAGCACCCGCGATGTA 
ATCCGTTGTTGTTTTTTTGCATATTTTTTTGTCGTATCAGGATTTGGGCTGCGGTTTCTG 
CATTTATGGCCTGATGGGTTTCGGGGTGGATGTAGTCGGGATAGTGGATGAGCGTGCCGG 
CAATCAGCTGCCAAAGCTCAAGTCTGCGGCTACGGCGCGGGATGGGGAGCAGATCTTGGG 
30 TAAGCCCCCAGCCTGCGTAAAAAGGCAGGCCGTAGCAGCTGACTTTTTTGCCGCGCAACA 
AGGCTTCAAAACCGGTCAGCGAAGTCATGGTATGTATTTCGTCTGCGTATTGGAGACAGG 
TCAGGATGTCGGCTTGTTCGGCGGTTTGGTCGGCATATCGTGCAGCATCTTCAGGGGAAA 
TATGGCCGATGCGGTTACCGCTGACTACATCGGGATGCGGTTTGTAGATGATATAGGCAT 
TGGGGTTTCGTTCGCGTACGGTACGGAGCAAATCCAGATTGCGGTAGATTTGGGGCGAAC 
35 CGTAGCGGATAGACGCATCATCTTCAACCTGGCCGGGAACGAGGATCACGGTTTTGTCGG 
TTGACGGGGCGGTGAAGTCTGAGCTGCCGACGTTGTATTTACTGATGTGGTTTTCGGTCA 
GCATTTTTTGCAGCTTCAAGGCCGTCTGAAAGTCTTGATCGTCGAAGTTTTGGTTTTGTA 
GGATGTATTCAAGACGGGACGGGGTTTCGGCATTGAAATAAATGCTCATATCGTCGGTAA 
CGAGCGACAGCGGCGGCACTAAGTTGGAGCCGAGTCCGACCGAGCGGATAAAGCCGTCTT 
40 CCATGCGCAGCAGGGGGATGTGGTGTTGTTCGGCAAAGCGGACGATGGCCTCTTTGCCGT 
TGCCCCAAGCCAGGATGCGTGCATCGTCGGACAGTTTGACCCTTGCCAGTTTTTGGGTGG 
AAGAGATAAATTTCAGACGGCAAGAGGGTACGTTAAAGAACGGTTTGGCAACCGCGCGTT 
TCCACAAAGACATACCGACGCAATATAACTCGCCACGCAATTTGTCGTTTTTACGTTTGA 
CCGTCGCCAGATAGTCGATGACATCAAAGAGGCTGCCTGCTTCGCCGGTATTGGGGTTGA 
45 GGTAGCGGCTGTATTGCAGATAGGCTGCGGCGAAGAGCTGCAGCAAGTTGCGGGTGGCGC 
GGCGTTGGGTTTGAACAAGGCGGTTGATTTCAGGATGGCGGTCGTCGCTTACACCCCATC 
CGGCATACCACGGCAGGCCGAAAGTGGTCAGCGGTTTGCCGCACAAAAGCGCCTCAAAAC 
CCATTTGCGAGGTAACGCAATAAACTTTATCAACGTTTTGCAACAAAGAAATCGGATTGA 
TGTCTTCTGCCAAAAGATGGACGCGGTGTTGCTGCGCCAGTTGGGTCAGATAGCCTTGTT 
50 TTTTGCCGCACAAAACATCGGGATGGGTTTTTACCCAGATATCGGCTTGCGGGTTTTCAT 
TTAAGGCCGTCTGAAACATCAGTTCAAACGTAGAGGCGTCTGCGCCGCCATATTGGATGG 
CCATATCGCCGAAGGTTTGGTCGATGATGAGGACGGTTTCGGGTTTGGATGGGGAACGTA 
AAGGATGGTCGTCTGAAAGTTCGGGCGCGTGGTTGTATTTGGACAGGTGGTGTTGCAGGA 
TGAAATCCATCGCCTGCTGCGCCTGAGCCAAGGTTTCAGACGGCATGGTATCGGCGGCAA 
55 GAATCAGTTGTTCCAAACGCGAAGGACGTGTGGTGTCGTAGTAGATGCCGATGTCGTCAT 
AGACGATAGAGTAGGGCGGATAACCGGCGACACCCAGTCCGAGCGATCGTAAAAAGCCGT 
CTTCCAAAGCAATAAAGGGAAGCTGGTGTTCAGCGGCAAAAGCACGCGCTTTGTGTGTCG 
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TCGGGCGCAAACCCCAGCCGACAACAGCCTCTGCTTCTTTCCCGTCTTTGCAGATATGAA 
ATTCAGGCAATAGGGTGGAGAGATGGGGGATTTTGCGGATGCCGCGAGAGGGGATGTAGG 
CGTTTTTCACAATGCGTTTTCGTCGATTATTGTTATTAATGGATTGTAGGCCGTCTGAAA 
AGAGGAACATTCTTTCAGACGGCCTGAATTATTTTTAAAACGTTACCGCTTCAGACAATA 
5 CTTTGCCTGCCAAGTCTTTAGGCGACAGGTTCGGCTCGCCTTGCAACGGCCAGTCGATGC 
CGACGGTCGGATCATTCCAAATCAGCGAGTGTTCGGCTTTGGGGTTGTAATAGTCTGTGC 
ATTTATAGACGAACTCGGCTTCATCGCTCAGTACATAGAAGCCGTGTGCGAAACCTTCGG 
GTACCCACAGTTGGCGTTTGTTTTCTGCGGACAGAATTTCGCCTACCCATTTGCCGAAAG 
TGGGGGAGTCTTTACGCATATCGACGGCCACGTCGAATACTTCGCCGACAACCACGCGTA 
1 0 CGAGTTTGCCTTGTGTGTTTTCAGTTTGATAGTGCAGGCCGCGCAATACGCCTTTGCCGG 
ATTTGGAGTGGTTTTCCTGCACGAAGGTGCGTTCGCAGACTTGGGTTTTAAACCACTCGT 
CGCGGAAGGTTTCCATAAAAAAGCCGCGCGCGTCGCCGAAGACTTGGGGCTCAAGCAGTT 
TTACGTCAGGAATGGCGGTATCAATGATGTTCATCTTTTTATCTTTCATCTAAAGGCCGT 
CTGAAAAGTTTCAGACGGCCTCAAACATTATTTTTTCAACAGGCGCAGCAAATATTGGCC 
1 5 GTATTGGTTTTTCGCCATCGGGCGCGCCAATTCTTCCAGTTTTTCATCGGAAAGCCAACC 
GTTGCGCCAAGCGATTTCTTCGAGGCAGGCGATGTGCAGGTTTTGGATATTTTGCACGGT 
TTGGACGAATGAAGCGGCTTCGTGCAGGCTCTCGTGGGTGCCGGTGTCCAGCCACGCGAA 
ACCGCGTCCCAATATTTGAACGGAGAGCGAGCCGTCTTCCAAATACATCCGGTTGAGGTC 
GGTAATTTCCAATTCGCCGCGTGCGGACGGTTTGAGCTGTTTGGCGAACTCGACGGCGCG 
20 GTTGTCGTAGAAATACAAGCCGGTTACCGCCCAATCGGATTTGGGCCGTTGCGGTTTTTC 
TTCGATGGAAACGGCGCGGAAGTTTTCGTTAAATTCAACCACGCCGAAACGTTCGGGGTT 
TTTGACCTGATAAGCAAACACGGTTGCGCCGTGCGTTTGCGCTGCCGCCTGTTTCAATGT 
TTGCGTAAACGACTGACCGTAAAAAATATTGTCGCCCAAAACCAAGCAAACATTGTCGTT 
GCCGATAAATTCTTCGCCGATGATAAATGCCTGTGCCAAGCCGTCCGGACTGGGTTGCAC 
25 GGCATAACTGATGGAAATGCCGAAATCGCTGCCGTCGCCAAGCAGGCGTTTGAAAGAGGC 
GTTGTCTTCAGGCGCGGTAATCACCAAAATATCGCGGATTCCCGCCAGCATCAAAACCGA 
CAAGGGGTAATAAATCATCGGTTTGTCGTACACGGGCAGGAGCTGTTTGGATACGCCGCG 
CGTGATGGGGTAGAGGCGCGTGCCGCTGCCGCCTGCCAGTATGATGCCTTTCATCTTTTC 
TTTCTTCCTTTGCGATGGGTTTTCAGACGGCATTGCGTCGGGATGCCGTCTGAAAACTAT 
30 TTTCCAGTACCTAAACGTTCCAAACGATAGCTGCCGTTCAATACATTTTGCCACCAGGTT 
TTGTTGTCCAGATACCATTGCACGGTTTTGCGGAGGCCGGACTCGAAGGTTTCCAAAGGC 
AGCCAGCCCAAATCCCGCCTGATTTTGGCTGCGTCGACGGCGTAGCGTACGTCATGGCCG 
GGGCGGTCTTGTACGAAAGTAATCAAATCTTCATAACGCGCCACACCGGCCGGTTTTTCG 
GGAGCGAGTTCTTCCAGCAGGGCGCAGATGGTTTTGACGACTTCAATATTGGCTTTTTCA 
35 TTGTGGCCGCCGATATTGTAGGTTTCGCCGACAACACCTTCGGTAACAACCTGATACAGT 
GCGCGCGCGTGGTCTTCGACAAACAGCCAGTCGCGGATTTGCATACCGTCGCCGTACACA 
GGCAGCGGTTTGCCGTCAAGCGCGTTCAGAATCATCAAAGGAATGAGTTTTTCCGGAAAA 
TGGTAAGGACCGTAGTTGTTGGAGCAGTTGGTTACAATGGTCGGCAAGCCGTAAGTACGC 
AACCACGCGCGGACGAGGTGGTCGCTGGACGCTTTAGAGGCAGAGTAGGGGCTGGACGGC 
40 GCGTAGGGCGCGGTTTCGGTAAACAAATCGTCCGTGCCGCCTAAATCGCCATAGACTTCA 
TCGGTGGAAATATGGTGGAAACGGAAGGCTTCGTGCTGTTCAGACGGCATTTGTTGCCAG 
TAGGCGCGGGCTGCTTCAAGCAGATTGAATGTGCCGACGATATTGGTTTGGATAAACTCG 
CCTGCCGAACCGATAGAGCGGTCGACATGGCTTTCCGCCGCCAAGTGCATCACGGCATCA 
GGCCGGTATTGCGCGAATACGCGGTCGAGTTCGGCGCGGTCGCAAATATCCACTTGTTCA 
45 AAAGCATAGCGAGGATTATCGGCTACCTCAGTCAAAGATTCCAAATTGCCGGCATAAGTC 
AGCTTATCGACATTGACGACAGCGTCCCGGGTGTTTCGGATAATATGACGGACAACGGCA 
GAACCGATAAAGCCCGCGCCGCCGGTAACAAGGATTTTTCTCATAAATTTCAGAGGATAG 
CCAAAAAATATAAACAGATTATAGCAGACAGAATGTGTGTTTTTCAGATAAAGAGGCCGT 
CTGAAAACATCTCTTTCAGACGGCCTGTATCAGGTCAACTTAATCGTCGTAGCCATTCGG 
50 ATTATTACTCACCCAGCGCCATGAGTCTTCCATCATTTGGGTTAAATCACGCTGGGTTTG 
CCAGCCGATTTGCGCCTTTGTATAGGAAGGGTCGGCATAGAAGCACGCCAAATCACCGGC 
ACGGCGCGGTTTGACTTCATACGGAATCGTCAAACCCGAAGCTGCTTCAAATGCGCGGAT 
GATTTCCAACACCGAAGAAGCGCGGCCGGAGCCTAAGTTCAGCAAATGCGTGCCTGCTAC 
ATTACTTTTTGCCTGCATAGCCGCGACATGGCCTTCTGCCAAATCCATCACATGAATATA 
55 GTCACGCATCCCCGTGCCGTCGGGGGTAGGGTAGTCATCGCCAAATACCGCCAATTGCGG 
CAGTTTGCCTGCCGCCACTTGGCAGATATAAGGCAACAAATTATTCGGGATGCCGTTTGG 
CTGCTCGCCAATCAAGCCGCTTTCATGCGCGCCAATCGGATTGAAATAACGCAACAAAAT 
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CATGCTCCAGCGCGGATCGGCTTTTTGGATGTCGGTTAACATCCGTTCCACCATCGCTTT 
GGACGCACCATAAGGATTAGCGGTATCGCCTGGGCGCATATCTTCCGTATAGGGCATTTT 
ACGTATCATGGCGCGACGCATTAAAGTAAACGCCAAAGCGCGTTTATACTGGTTATCCAG 
TTTCCCTATATTTTTACGTTACAAATCAAGTTGTTGGTATTCATCGTGAAAATAGAATTT 
5 TTCGGCATAACGCTGACTCATAAAACCGGCATGCGGGCTGCCTGAAAAAATCATTGCGAC 
ATCATCGTCATTTAATGTTTCATGGTTGTTTTCTATTAATGCTAAAGCAATTTGGTAATT 
AATTGCCAAAATATCGTTAGTAATCACACGATAGCCGCGTTTTTTGGCTTCGTAGGCAAA 
GGAACAGCCTCCACTAAATACATCTGCAACTGTATCTACATCAGACGGAAGCTGGTCACA 
AATCCAGGAAGCTATTTTCTCTTTATTACCGATATAGTTAATTTTCGGATATTGCTTATT 
10 CATTTTCACTCATTTTTAAAATACTTTCAGCAATAGCTTTTGCCAATAAAGGCGGTACGG 
CGTTACCAACCTGCTGCTGCTGGGCAATTTTGCTGCCGCAAAAAATAAAATTATCAGGGA 
AAGATTGTAAGGCAGCTAATTCACGAACGGTTAACGCCCGATTCTGTTCATAGTGAAAAA 
CTTTGCGCATATCTCCTGTAATACAAACGGCTGGTTTTGTTGCTGTTGTAACGGATGTAT 
TTACGGATATCACCTGTTTTCGGACGTAATGGTTCAGGAATATCGTTACGGTTACCTCCA 
1 5 TTTTTAACAAATGCCATTTTTTCTAACATTTGTGCCGAATGATTCATAGCTTCATGATTT 
GCAACGTGTGGATTGCTTTCGCCAGCAGCCAGTTTTGGAAAATGTCCTATTGCTGATCCA 
ACAGTCTGATGGGAAATCTGCAAAGGTTCGGGAAAGGAAATTTTGCCTTTATCCCTCCTC 
CCGATAAATATCACTCGGCTACGTATCTGAGGAACACCGAAATCGGCTGCACTCAGTATC 
TTACATTCCACCGAATAACCGATATTCTGAAATGCTTGAATAATCTCAATACGTGTTTTA 
20 CCTGAATTGTGTGTATAGAGTCGCGCTACATTTTCCATAACAAAAAAATATGGTTGGACA 
ATTTTAACTATTCGGACAAACTCTTTAAATAAATGGTTGCGTGGGTCATCTGTAAATGTC 
CGTCCAATCTTTCCTGCCATACTAAAACCTTGACAAGGTGGTCCTCCAATAATCAAATCA 
ACTGCTTGTCCGTTAAGACAATTGATTAAATCTTGTTCGGTTAGTGTGGTTAAATCTTTT 
TGCAGTAATTGATGATGGGGGAAGTTGGTACGGTAAGTCTGACAATAATCAGACTCCATT 
25 TCAACAGAAAGCAATTGTTGGAATCCGGCTTGTTCAAAACCCAAGGATAGGCCTCCTGCT 
CCTGAGAAAAGGTCAATATAGGTAAGTGGTGTGTGCATAAGTCAAAATCCATAAACTCTT 
CGATTATTTTACCGCTTCAGCTTCGCAAACGCATCCGCCATCGCCGAATTGGCTGGGGCG 
CGGTCGTTGCGTTGGGGTTTGCGGCCGGCTGTCCGTTCGCGGCTGCGGTTTTCAGACGGC 
ATTTTATGTTTTGCGCCGCCCGGTTCGTCATCCAAGCGCATGGTCAGCGCGATGCGTTTG 
30 CGTGCAGCATCGACTTCCAGCACTTTCACTTTCACCACGTCGCCAGCTTTCACCACTTCG 
CGCGGGTCTTGGACGAACTTGTTGGACAGGGCGGAGATGTGCACCAAGCCGTCCTGATGG 
ACGCCGATGTCCACGAACGCGCCGAAGTTGGCGACGTTGGAAACCACGCCTTCGAGTATC 
ATACCGACTTGCAAGTCGCTGATTTCGTGGATACCTTCGGCAAACGATGCCGTCTGAAAC 
TCGCCGCGCGGATCACGGCCGGGTTTTTCCAGTTCGGACAGGATGTCCAAAATGGTCGGC 
35 AGGCCGAAGCGTTCGTCGGTGAAGTCGGACGCTTTGATTTGCTTCACGCGCTCGCGGTTG 
CCGATGAGTTCGGCGGCGCTAATGCCTTGTTGCGCCAGCATTTTGGCGACGACGGGATAG 
GCTTCGGGGTGGACGGCGCTCGCGTCCAACGGCTCTTTACCGCCGTTAATCCGCAAAAAG 
CCTGCCGCCTGCTCGAAGGTTTTTTCGCCCAAACGCGGTACTTTCAGCAATTTTTTGCGG 
CTGTCGAACGCGCCGTTTTCATCGCGGTAGGCAACGATGTTTTGGGCAAGGGTTTGATTC 
40 AAGCCGGAAATCCGCGCCAAGAGCGGGGCGGAGGCGGTATTCACGTCCACGCCGACGGCG 
TTCACGCAGTCTTCGACCACTGCGTCCAGCGATTTGGCGAGCTGGTTTTGGTTCACATCG 
TGCTGATACTGGCCCACGCCGATGGATTTAGGGTCGATTTTGACCAACTCGGCAAGCGGG 
TCTTGCAGCCTGCGGGCGATGGACACCGCGCCGCGCAGGGAAACGTCCAAGTCGGGGAAC 
TCGCGCGCCGCCAGTTCGGACGCGGAATAAATCGACGCGCCGGCTTCGGACACGACGATT 
45 TTGTGCAGCCCCATTTCCGGCATTCCGCGCACCAGTTCGCCCGCGATTTTGTCGGTTTCG 
CGGCTGGCGGTGCCGTTGCCGATGGCGATGAGCTTCACGCCGTGTTGCTTAATCAGGCGC 
GACAGCGTTGCCAACATATTGTTTTCTTGATGCAAATAGACGATGACGGTATCCAGCAGC 
TTGCCGGTGTCGTCCACCACGGCGCATTTCACGCCGTTGCGGTAGCCGGGGTCGAGACCC 
AGCGTGGTCAGCCGTCCGGCGGGCGCGACGAGCAGCAAGTCTTTGAGATTGCGGGCGAAC 
50 ACGGTAATCGCGTCGGTGTCGGCGGCTTCTTTCAGACGGCCTAGGGCTTCAAGTTCCAAC 
GACAAAAAGATTTTCGCGCGCCAAGTCAGACGCACGGTATCGCGCAGCCATTTGTGGCCG 
TCTGAAACCTTGAAGCGGCAGGCGATGATTTGCTCGTATTCGCTTTGCCGGGTAATCGGC 
GTGTCGTCGGGCTGGTATTTGAGCGCGATGTTCAACACGCCTTCGTTGCGGCCGCGCAAA 
ACCGCCAGCGCGCGGTGGCTGGGCATAGTGCGGACGGGTTCGCGGTGGTCGAAATAATCG 
55 CTGAATTTTTCGCCTTCGGTTTCTTTGCCTTCAACGACTTGCGCGTGGATTTCGGCTTCG 
TTCCACAGCTTGTCGCGCAGCGTGCCGATAAGTTCCGCGTCTTCGGCAAACTGCTCCATC 
AGAATCGCACGCGCGCCGTCCAACGCGGCTTTGGCATCGGGGACGTTTTCGTTCAGGTAG 
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CCTTGTGCGGCGGCTTCCACGTCCTGCGACTGCTCGGCAAGCAACACGTCCGCCAGCGGC 
TGCAAACCGTGTTCGCGCGCGATTTGCGCTTTGGTGCGGCGTTTGGGTTTGTAGGGCAGA 
TACAGGTCTTCCAGCGCGGTTTTGTTATCGGCGGCTTCGATTTGCGCCCTGAGGTCGTCT 
GAAAGCTTGCCTTGCTCTTCAATGCTTTTTAAAACAACGGCTTTGCGCTCTTCCAACTCG 
5 CGCAGATATTGCAGCCGCTCGGCAAGCCGGCGCAACTGCGTATCGTCCAACCCGCCCGTC 
GCTTCCTTGCGGTAGCGGGCGATAAACGGCACGGTCGCGCCGTCGTCCAAAAGCTCGACG 
GCGGCGGTGATTTGCGCGGCAGTCGCGGAGAGTTCTTGGGAAAGAATTTGAGTAATGTTC 
ATCAATAGAATTCCAACGGACAGGCCGTCTGAAATTTCAGACGGCCTGATTTAAAAACAA 
TCGCTTTAAGGCAGCGAATTATAATATTCGTAGGCTTTGTCCATATCTTCAAACTGGTAC 
1 0 ATATGCCCTTTTTCCAGCACCATCGCATTATCGCAATATTGCTTCATGGCGCTGTGGCTG 
TGCGACACCAAGATGATGGAACGGTCTTTGCGCTTTTCAAACAACTCGTACTTACATTTA 
TCGGCAAAACGCGAGTCACCAACTGCAATCACTTCGTCAATCAGGTAACAGTCAAACTCC 
ACCGCCAACGACAGCGCAAAAGCCAAACGCGCTTTCATACCTGAAGAATAGCGTTTCACC 
GGCTCATACAAATATTGCCCCAGCTCCGAAAATTCTTCCGTAAACGCTTTCACATAATCG 
15 ATATCGACATTGTAAATCCGGCAGATGAAACGCAAATTGTCCATACCGGTCAGACTGCCT 
TGAAACGCACCGGAGAATGCCAAAGGCCAAGAAATACTCATTGTCCGCTTGATTTCACCC 
GTGGTCGGCGGCTCAACGCCACTGATCAAACGGATGAGCGTCGATTTACCTGCACCGTTG 
CGGCCGAGAATACCGATTTTCTCGCCCTTCTCCATTTTGAAGCTAATATCGTGCAAGACT 
GTCCGCCAACCTTGGCGGGTCAGATAGCGTTTGGAAACGTGTTCAACTGAAATCATTGCG 
20 GCTCGACTCCTTTACTGAATTTACTGACCATCGCCAAGCCAAACAACAACAACACCAGAT 
TGCACAATACGATATACCAAGGATTTTCATAGGTAATTACATCGCTGCCAAAATATCCGG 
CACGGAACATTTCTGTGCCATGCACCATCGGAATCATTAATGCATATTCTTGTACCTTGG 
GCGGCAAATTATGCACAAAAAAGAACGCACCGGATAACGGCATCATCACAAAAGTCAATG 
TGCCCCAAATCTTGCCAAACGGCTCGAAATTAAAGGCAATCGAACAAATCACCAAACCCA 
25 AACCAATCGCAAAAAAAGCCATCAAAAGCCAAGCCATCAGCATATAAAACATATCTGCCG 
GCATTTCAATCCAGCCAATCGCAATCAATACCGCCATAATCACAATCTGCGCAATGGTTG 
CACCAGCAATTTCCAAAATCATGCGCGCCAAGATGGTATCCAAAACTCTTACATTGCGGT 
GATAAAGCAAGCTGGCATTTGAAGAAATCGACCCAACTGCCCGTTTTGAGGCATTACGCC 
ACATCATCAACATCGGATAGCCAGTAATCGCAAATGCGACAATATTCAAAGTTGAATATC 
30 GGTCTGCCCTTAAAAATTTCCACATCAAGACGATAACGAATGTCATCAGCAACGGCTCAA 
CAAACAGCCATAAAAAGCCAATATTATTGCGACCGTAACGGGTGATAATTTCCCGCATCA 
ACAGCGCACCGATTACGCGCCTTTGAATGGCTAAAGATTCCCAAAATGATGTTTTATGCA 
AGGCTTTCATCAGTTTTTATGCTCACGAATGCTGGCAGTCAACAGGCTCAAAATACCATA 
AACCATCAAGCCGATAATCAGAGTGGCAACAATGTTGTATAACCGTTTAGGCTCATGTGC 
35 CAAATCCGGCAGGCTCGGTTGCGAGATCACTTCCAAATAAAGCTGCTGACGGTCTGCTTC 
AACCTTGGCACTTTCCAAAGAAGTCATGGCGGCTGCCAACTGCTGCTCTGCCAACTGGTT 
TTCCAAATACACACGCTGATATTCGGCAGCCTGATTAGACAACGAAGAATGCCCACCGCC 
CGAAATGGCACGTAACTGTTGGTCAATTTCTTTACGCAAGCTCTGCTCACGCGCCTGCAA 
ACCCGGAATCTGCGGATTCTCCGGAGTGACTGCTTTCACCTGATCCAGCTGGGTTTGAAT 
40 CACAATCAATTCATCTTGCAGCTTGGAAACCAACCCCATTTGCACTTCCGATTGCGCTTT 
CAAATCAAAAACGCCATTGGCAATCCGGTAATCCGTCAGATTCTGAGAGGCTTCCTTTAC 
CCGCTCTGCCGCCGTTTTCACTACTTCTTCCGCATAGCGCACCGTATCAGCACGTGCACG 
ATCGTTCAACTGGTTAATCAATGCTTCACCTTGTTTTAACAAAGCCTCATTGATTTTCTT 
AGATTCCAGCGCATCAAAGGAAGTTACATTCAACGTGGAAATACCCGAAACCGTATCAAft 
45 ATTGATCATCACCTGATTTTTATAGTATTGATAAAAAGCCTCTTCCTCGCCACGGAACCC 
AAACCCATTAAAGCGGCTGAACGCATCACCTTTGGTTTCATAAAACTCACGCACCGGCAA 
GATTTTACGCAGTTCATCCAAAGACGAGCGCGAACGCATATACTCCCCAACCGTGTAAAT 
ATCATCTTGCGCACGGGCAAAACCTGTGCCCTGCAAAATGGCACCCAGGCCATTGAGAGA 
AGATTGGCTTTTAGGCGAGCGCACCACAAAGCTCGATTGCGACGTAAAACGATCGGAAGC 
50 GAAGAAGCCGAAATACACCAACGAAATTACCGTAGGGATAATCACCGTTACCCAAAATAA 
AGGGCTTAGCTTTTTAATCCAACTTTTCTTTTTCGGCTTTTTACGCTCGGCTTTGGTTTC 
AGTGGCAACTGCCACAGGAAGTTGCTCAGACATCTTAATTACTCACATTAATTAGTTAAA 
TTATTAATACTGTTCGCGCCACTGGTAACCGGCGAGAACACAAACGACAAAAATTTCTGC 
ACTTCAGC CAAC GG C G C AT T C GAC AC AT ACAAT AC ATC TT T AT TCTTCACAG G AAAG CG C 
55 T GC AT AG AAAAT AG C GAAT G C G C AT C AGCC ATAT T CAC AC GAT AT AC C G T T G G AAT C T C T 
GCCTCACTGCCATAACCTTGAGCAATCCATTTATCCTGACGTTCTGCCGGCAATTCCACC 
AATGGCGTATAGCGGAACACAAACACACCACGCGCATCAGAACGGCGATCTTGCAAACCG 
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CCCATACGGCCAATGGCTTCAGAAAGCGATAAGCCTCTGGCTGAAAAACCGATTTCTTGT 
GTTCTCCCCACCGCACCCATAGACGTAAAGGTATAGGGATTGGTAATCATGGTAACCACA 
TCACCGCGACGCAGCAAAATATTTTGTCGCGGATTTGCAACTAAATCTTCCAAGGCAACA 
GTTCGTACTACATTGCCACGTGTCAGCTGCACATTCGTATCCTGCACATTTGCCGTTGAA 
5 CCACCTACCGCAGCCACCGCATCCAACACACGCTCACCGGCTGCCGTCAGCGGCATACGC 
ACACTATTCCCAGCACGAATCACCGACACATTCGCCGCATTATTCTGCACCAAACGCACC 
ATCACTTGTGGCTGATTGGCCATTTTTTTCAGGCGGCCTTTAATAATTTCCTGAACCTGA 
CCAGGCGTTTTACCGACCACCGAAATATCGCCAACAAACGGCACAGAAACCGTACCACGT 
GCCGTGACCAACTGCTCTGGCAACTTAGTTTGATGCGCACTACCCGAGCCCATCGAAGAA 
1 0 AGGCCACCACCAAACAATACTGCCGGCGGCGCTTCCCAAATCATAATATCCAATACATCA 
CCAATATTTAGCGTACCAGCCGAAGCATAACCATCGCCAAACTGAGTGAATGACTGATTT 
ATCTGAGCCTTATATAATAACTGAGCAACCGTATGATTCACATCAATCAGCTCCACTTCA 
GGAATTTGAACTTCAGATTGTTGCCCTAAAGAGACAATTTTTTTTGCGCTGGGGCCTGAT 
G AAGGAAT CGCAGAGCATCC T AC AAT T AAACT T CC AC AC AAT AAT AAT AC TGCGTGACGA 

15 ATATAAAATTTCACTTTAAACACAAGCCAAATCCTAATATAATTATAAATGGCCTAATTA 
TAGCACTTAATCGAAATAAATTTATGAGTACGTAGAGTATAATTAGTATTCTTCTTTCCA 
ACTTCCTTATACTTATATACTTATAGATTCTAAAATCATGAAAAGAATTCTTTGCATTAC 
AGGTACCAGAGCCGACTTCGGCAAGCTAAAACCTTTATTAGCCTATATTGAAAATCACCC 
AGACCTTGAATTGCATTTGATTGTAACTGGTATGCATATGATGAAAACATATGGCAGAAC 

20 CTACAAGGAAGTAACTCGAGAAAACTATCAACATACATATCTGTTTTCAAATCAAATCCA 
AGGTGAACCAATGGGTGCCGTTTTAGGCAATACCATTACGTTTATCTCTCGTCTATCTGA 
TGAAATTGAACCTGATATGGTCATGATTCACGGCGACCGTTTAGAAGCACTAGCAGGCGC 
AGCTGTAGGTGCATTAAGCAGCCGTTTAGTTTGCCATATCGAAGGTGGTGAACTATCTGG 
TACAGTAGATGACTCCATTCGTCATTCTATTAGTAAACTTTCTCATATCCACTTGGTAGC 

25 AAATGAACAAGCTGTCACTCGCCTAGTGCAAATGGGAGAAAAAAGAAAGCATATTCACAT 
CATCGGCTCCCCCGATTTAGATGTTATGGCCTCTTCCACCCTCCCATCCTTAGAAGAAGT 
CAAAGAATATTACGGTTTACCATACGAAAATTATGGTATTTCTATGTTTCACCCCGTGAC 
TACAGAAGCACATTTAATGCCACAATATGCGGCCCAATATTTCAAAGCATTAGAATTAAG 
TGGCCAAAATATCATTAGCATCTACCCTAATAATGACACTGGCACTGAAAGTATTCTGCA 

30 AGAATTATTAAAATATCAATCTGATAAATTTATTGCATTTCCTTCCATTCGATTTGAATA 
TTTTTTAGTCTTATTGAAACATGCTAAATTTATGGTCGGCAACTCAAGTGCAGGTATTAG 
AGAAGCTCCTCTCTACGGTGTCCCTTCAATTGATGTTGGTACACGCCAAAGTAACCGCCA 
TATGGGAAAATCTATTATTCATACAGATTATGAAACTAAAAATATCTTTGATGCGATTCA 
ACAAGCATGCAGTTTAGGCAAATTTGAAGCAGATGATACCTTTAATGGCGGAGATACTCG 

35 CACCAGCACAGAAAGATTTGCTGAAGTAATCAACAATCCTGAAACGTGGAATGXTTCTGC 
TCAAAAACGTTTTATCGATTTGAATCTTTAAATTATGGAAAAACAAAATATTGCGGTTAT 
ACTTGCGCGCCAAAACTCCAAAGGATTGCCATTAAAAAATCTCCGGAAAATGAATGGCAT 
ATCATTACTTGGTCATACAATTAATGCTGCTATATCATCAAAGTGTTTTGACCGCATAAT 
TGTTTCGACTGATGGCGGGTTAATTGCAGAAGAAGCTAAAAATTTCGGTGTCGAAGTCGT 

40 CCTACGCCCTGCAGAGCTGGCCTCCGATACAGCCAGCTCTATTTCAGGTGTAATACATGC 
TTTAGAAACAATTGGCAGTAATTCCGGCACAGTAACCCTATTACAACCAACCAGTCCATT 
ACGCACAGGGGCTCATATTCGTGAAGCTTTTTCTCTATTTGATGAGAAAATAAAAGGATC 
CGTTGTCTCTGCATGCCCAATGGAGCATCATCCACTAAAAACCCTGCTTCAAATCAATAA 
TGGCGAATATGCCCCCATGCGCCATCTAAGCGATTTGGAGCAGCCTCGCCAACAATTACC 

45 TCAGGCATTTAGGCCTAATGGTGCAATTTACATTAATGATACTGCTTCACTAATTGCAAA 
TAATTGTTTTTTTATCGCCCCAACCAAACTTTATATTATGTCTCATCAAGACTCTATCGA 
TATTGATACTGAGCTTGATTTACAACAGGCAGAAAACATTCTTAATCACAAGGAAAGCTA 
AAT G C AAAAC AAC AAC G AAT T T AAAAT T G G T AAT CGTTCAGTAGGT T AC AAC C AC G AAC C 
ATTGATTATCTGTGAAATCGGCATCAATCATGAAGGCTCTTTAAAAACAGCTTTTGAAAT 

50 GGTTGATGCTGCCTATAATGCAGGCGCTGAAGTTGTTAAACATCAAACACACATCGTTGA 
AGACGAAATGTCTGATGAGGCCAAACAAGTCATTCCAGGCAATGCAGATGTCTCTATTTA 
T G AAAT TAT GG AAC GTTGCGCCCT G AAT G AAG AAGAT GAGAT T AAAT T AAAAGAAT AC G T 
AGAGAGTAAGGGTATGATTTTTATCAGTACTCCTTTCTCTCGTGCAGCTGCTTTACGATT 
ACAACGTATGGATATTCCAGCATATAAAATCGGCTCTGGCGAATGTAATAACTACCCATT 

55 AATTAAACTGGTGGCCTCTTTTGGTAAGCCTATTATTCTCTCTACCGGCATGAATTCTAT 
TGAAAGCATCAAAAAGTCGGTAGAAATTATTCGAGAAGCAGGGGTACCTTATGCTTTGCT 
TCACTGTACCAACATCTACCCAACCCCTTACGAAGATGTTCGATTGGGTGGTATGAACGA 
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TTTATCTGAAGCCTTTCCAGACGCAATCATTGGCCTGTCTGACCATACCTTAGATAACTA 
TGCTTGCTTAGGAGCAGTAGCTTTAGGCGGTTCGATTTTAGAGCGTCACTTTACTGACCG 
CATGGATCGCCCAGGTCCGGATATTGTATGCTCTATGAATCCGGATACTTTTAAAGAGCT 
CAAGCAAGGCGCTCATGCTTTAAAATTGGCACGCGGCGGCAAAAAAGACACGATTATCGC 
5 GGGAGAAAAGCCAACTAAAGATTTCGCCTTTGCATCTGTCGTAGCAGATAAAGACATTAA 
AAAAGGAGAACTGTTGTCCGGAGATAACCTATGGGTTAAACGCCCAGGCAATGGAGACTT 
CAGCGTCAACGAATATGAAACATTATTTGGTAAGGTCGCTGCTTGCAATATTCGCAAAGG 
T G C T C AAAT C AAAAAAAC T GAT AT T G AAT AAT GCTT AT T AACT T AG T T AC T T T AT T AAC A 
G AGG AT T G G C T AT T AC AT AT AG CT AAT TC T CATT AAT T T T T AAG AGAT AC AAT AAT G C T A 
10 AAGAAAATAAAAAAAGCTCTTTTTCAGCCTAAAAAGTTTTTTCAAGATTCAATGTGGTTG 
AC AAC AT CTCCATTTTATCTTACCC CCCCACG TAAC AAT TT AT T T G TC AT AT C T AAT T T A 
GGTCAGCTTAACCAAGTCCAAAGCCTAATTAAAATACAAAAATTAACCAATAATTTACTA 
GTAATTTTATATACTTCTAAAAACTTAAAAATGCCTAAGTTAGTTCATCAATCAGCTAAC 
AAGAATCTATTTGAATCTATTTATCTATTTGAGCTTCCTAGAAGCCCTAATAATATAACT 
1 5 CCTAAAAAATTACTTTATATTTATAGAAGTTACAAAAAAATCCTTAATATTATACAGCCT 
GCTCATCTCTATATGCTGTCTTTTACAGGCCACTACTCCTATCTGATTAGTATTGCAAAA 
AAAAAGAATATTACGACTCATTTAATTGATGAAGGGACTGGAACATATGCTCCTTTATTA 
GAATCATTTTCATATCATCCAACAAAATTAGAACGTTATTTGATTGGAAATAATCTTAAT 
ATTAAAGGATATATAGATCATTTTGACATATTGCATGTCCCCTTTCCTGAATATGCTAAA 
20 AAAATATTTAATGCAAAAAAATATAACCGGTTTTTTGCCTGGCGAAAGGGGGATGTGCTG 
CAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGG 
CCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCTCG 
AGGTCGACGGTATCGATT C AC AAAAAAT AG G T ACACG AAAAAC AAG T T AAG GGATGCAGT 
TTATGCATCCCT TAAC TTACTTAT T AAAT AAT T TAT AG CT AT T GAAAAG AG AT AAG AAT T 
25 GTTCAAAGCTAATATTGTTTAAATCGTCAATTCCTGCATGTTTTAAGGAATTGTTAAATT 
GATTTTTTGTAAATATTTTCTTGTATTCTTTGTTAACCCATTTCATAACGAAATAATTAT 
ACTTCTGTTTATCTTTGTGTGATATTCTTGATTTTTTTCTATTTAATCTGATAAGTGAGC 
TATTCACTTTAGGTTTAGGATGAAAATATTCTCTTGGAACCATACTTAATATAGAAATAT 
CAACTTCTGCCATTAAAAATAATGCCAATGAGCGTTTTGTATTTAATAATCTTTTAGCAA 
30 ACCCGTATTCCACGATTAAATAAATCTCATCAGCTATACTATCAAAAACAATTTTGCGTA 
TTATATCCGTACTTATGTTATAAGGTATATTACCAAATATTTTATAGGATTGGTTTTTAG 
GAAATTTAAACTGCAATATATCCTTGTTTAAAACTTGGAAATTATCGTGATCAACAAGTT 
TATTTTCTGTAGTTTTGCATAATTTATGGTCTATTTCAATGGCAGTTACGAAATTACACC 
TCTGTACTAATTCAAGGGTAAAATGCCCTTTTCCTGAGCCGATTTCAAAGATATTATCAT 
35 GTTCATTTAATCTTATATTTGTCATTATTTTATCTATATTATGTTTTGAAGTAATAAAGT 
TTTGACTGTGTTTTATATTTTTCTCGTTCATTATAACCCTCTTTATTTTTTCCTCCTTAT 
AAAATTAGTATAATTATAGCACGAGCTCTGATAAATATGAACATGATGAGTGATCGTTAA 
ATTTATACTGCAATCTGATGCGATTATTGAATAAAAGATATGAGAGATTTATCTAGTTTC 
TTTTTTTACAAGAAAAAAGAAAGTTCTTAAAGGTTTTATACTTTTGGTCGTAGAGCACAC 
40 GGTTTAACGACTTAATTACGAAGTAAATAAGTCTAGTGTGTTAGACTTTAATGTTTTTTT 
AAGGCATTAGTGCATTTAAGCGTCAGAGCATGGCTTTATGCCGAGAAAACTATTGGTTGG 
AATGGCGTGTGTGTTAGCCAAAGCTTGATATCGAATTCCTGCAGATAAATATTCTTGGTA 
AT CAT G T T G C AAT GGCAC AAC C T G C T T T AAT AGCT T ATT AAAC T CAT C AG T T G T AAT C AC 
CTTTTTAGTAGCATAGCAATCAAGCCAATCCGGATCTGCTATTTTTGGGGAAGTGAAATC 
45 TATTTGATCAAAATAAACTAAAACCCCACTACCTAAAAAATGCTGATTTGCATAGGATTT 
AGAAAAGCCTAAGTCTGCAACAACACCAACAGGGATACCCTTACATTCAGCTTCAAAAAG 
CATAGTAGATGAATAAGATAAACAATACCCCATTTCTTGGAAGGCTTGCGCGGTACTTTT 
TCGCTCTATTGTCAAATTACTCGGCAACTGAAACTGCTTTGCCAGCTCTATATACGAATG 
TTTATCCTGATGCACAGTAATATCTTTATCTGCAACCCTTAGCAAAATAGTAAATTCTTT 
50 CTCAGGGTATTTTTCAGCCAAGGCAATCAATTTTTTTAATGTATAAATTCTTTCTTCTTT 
TTTAAATGGGATTTTAACTTGGTCAATAAAGTAAATTTTCTCTCCATGACAACCTTTCGA 
AGCATGGCGAAAAATTGGATAACCATAAAGTATATTTTGACAACTTAATTTATATTGTTT 
CTTATATTCCTCTGCAATTCTAAAATCATGCTTATTATTATATAAAACAATATCAGCCCC 
CATACGAGATAGAATACTTGCCTGATCACCGAATACTACACCTGGAAACAAGGTAATAAT 
55 CAATGGCCTTGAAGCAATATTTAATTGCGCATTCTGCTTAAAGAACCTTTTTAACAACCC 
ATTTCCAACCGATAAAATTACTGCGTCATAATATTGATGCATATTCTTAATAAAGTAATC 
ATCAATATGAAAAAAAAAATTGCTTGGTCTTTATCTATCCCTGATTCTAATAACTGTCGA 
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TTTGAAAGAATGTTTTCTCGACTTTTGTGGATATAAATATCAATTTGAGCATCTTTTATC 
TCTTTTGCAACAGCATAGCCCGAGTTAAGGAACGAGTCATAACTGGCAATTAGTAATACT 
TTTTTCACTATTTTCCCTTAATTCTACACCATATGAATAAAATTATAGTATTTTACCTTA 
GATATCAAATATACTTAACCAAAAAAATCTGAAGAAATCTACTGCTACTTCAGGGATAAT 
5 TATTTCATTAAGATTTTACAACCATTATTATCAATCTATCAAAGTATTTTTAGTATTTTA 
TTCTATGAAAAAAATTCTCGTTACCGGCGGCACCGGTTTTATCGGCTCGCATACCGTTGT 
TTCTTTGCTGAAAAGCGGCCATCAAGTCGTGATTTTGGATAACCTATGCAATTCCAGCAT 
CAATATCCTGCCACGCTTGAAAACGATTACCGGCCAAGAGATTCCGTTTTATCAAGGCGA 
TATCCGCGATCGTGAGATTTTGCGCCGTATTTTTGCGGAAAACCGCATTGATTCGGTGAT 
10 TCATTTTGCCGGCTTGAAAGCGGTGGGTGAAAGTGTGGCCGAGCCGATGAAATATTATGA 
TAATAATGTTTCCGGCAGCTTGGTGTTGGCGGAAGAAATGGCGCGTGCGGGCGTGTTTAG 
CATTGTGTTCAGTTCTTCGGCGACGGTTTATGGCGATCCGGGCAAAGTGCCTTATACCGA 
GGATATGCCACCGGGCGACACCACCAGCCCTTACGGCGCATCGAAATCGATGGTTGAGCG 
CATTCTCACTGACATTCAAAAAGCCGATCCGCGCTGGAGCATGATTTTGTTGCGTTATTT 

15 CAATCCGATTGGCGCGCATGAAAGCGGCTTGATTGGCGAGCAGCCAAACGGCATCCCGAA 
TAATTTGTTGCCTTATATCTGCCAAGTGGCGGCAGGCAAACTGCCGCAATTGGCGGTATT 
TGGCGATGACTACCCTACCCCCGACGGCACGGGGATGCGTGACTATATTCATGTGATGGA 
TTTGGCAGAAGGCCATGTCGCGGCTATGCAGGCAAAAAGTAATGTAGCAGGCACGCATTT 
GCTGAACTTAGGCTCCGGCCGCGCTTCTTCGGTGTTGGAAATCATCCGCGCATTTGAAGC 

20 AGCTTCGGGTTTGACGATTCCGTATGAAGTCAAACCGCGCCGTGCCGGTGATTTGGCGTG 
CTTCTATGCCGACCCTTCCTATACAAAGGCGCAAATCGGCTGGCAAACCCAGCGTGATTT 
AACCCAAATGATGGAAGACTCATGGCGCTGGGTGAGTAATAATCCGAATGGCTACGACGA 
TTAAGTTGACCTGATACAGGCCGTCTGAAAGAGATGTTTTCAGACGGCCTCTTTATCTGA 
AAAACACACATTCTGTCTGCTATAATCTGTTTATATTTTTTGGCTATCCTCTGAAATTTA 

25 TGAGAAAAATCCTTGTTACCGGCGGCGCGGGCTTTATCGGTTCTGCCGTTGTCCGTCATA 
TTATCCGAAACACCCGGGACGCTGTCGTCAATGTCGATAAGCTGACTTATGCCGGCAATT 
TGGAATCTTTGACTGAGGTAGCCGATAATCCTCGCTATGCTTTTGAACAAGTGGATATTT 
GCGACCGCGCCGAACTCGACCGCGTATTCGCGCAATACCGGCCTGATGCCGTGATGCACT 
TGGCGGCGGAAAGCCATGTCGACCGCTCTATCGGTTCGGCAGGCGAGTTTATCCAAACCA 

30 ATATCGTCGGCACATTCAATCTGCTTGAAGCAGCCCGCGCCTACTGGCAACAAATGCCGT 
CTGAACAGCACGAAGCCTTCCGTTTCCACCATATTTCCACCGATGAAGTCTATGGCGATT 
TAGGCGGCACGGACGATTTGTTTACCGAAACCGCGCCCTACGCGCCGTCCAGCCCCTACT 
CTGCCTCTAAAGCGTCCAGCGACCACCTCGTCCGCGCGTGGTTGCGTACTTACGGCTTGC 
CGACCATTGTAACCAACTGCTCCAACAACTACGGTCCTTACCATTTTCCGGAAAAACTCA 

35 TTCCTTTGATGATTCTGAACGCGCTTGACGGCAAACCGCTGCCTGTGTACGGCGACGGTA 
TGCAAATCCGCGACTGGCTGTTTGTCGAAGACCACGCGCGCGCACTGTATCAGGTTGTTA 
CCGAAGGTGTTGTCGGCGAAACCTACAATATCGGCGGCCACAATGAAAAAGCCAATATTG 
AAGTCGTCAAAACCATCTGCGCCCTGCTGGAAGAACTCGCTCCCGAAAAACCGGCCGGTG 
TGGCGCGTTATGAAGATTTGATTACTTTCGTACAAGACCGCCCCGGCCATGACGTACGCT 

40 ACGCCGTCGACGCAGCCAAAATCAGGCGGGATTTGGGCTGGCTGCCTTTGGAAACCTTCG 
AGTCCGGCCTCCGCAAAACCGTGCAATGGTATCTGGACAACAAAACCTGGTGGCAAAATG 
TATTGAACGGCAGCTATCGTTTGGAACGTTTAGGTACTGGAAAATAGTTTTCAGACGGCA 
TCCCGACGCAATGCCGTCTGAAAACCCATCGCAAAGGAAGAAAGAAAAGATGAAAGGCAT 
CATACTGGCAGGCGGCAGCGGCACGCGCCTCTACCCCATCACGCGCGGCGTATCCAAACA 

45 GCTCCTGCCCGTGTACGACAAACCGATGATTTATTACCCCTTGTCGGTTTTGATGCTGGC 
GGGAATCCGCGATATTTTGGTGATTACCGCGCCTGAAGACAACGCCTCTTTCAAACGCCT 
GCTTGGCGACGGCAGCGATTTCGGCATTTCCATCAGTTATGCCGTGCAACCCAGTCCGGA 
CGGCTTGGCACAGGCATTTATCATCGGCGAAGAATTTATCGGCAACGACAATGTTTGCTT 
GGTTTTGGGCGACAATATTTTTTACGGTCAGTCGTTTACGCAAACATTGAAACAGGCGGC 

50 AGCGCAAACGCACGGCGCAACCGTGTTTGCTTATCAGGTCAAAAACCCCGAACGTTTCGG 
CGTGGTTGAATTTAACGAAAACTTCCGCGCCGTTTCCATCGAAGAAAAACCGCAACGGCC 
CAAATCCGATTGGGCGGTAACCGGCTTGTATTTCTACGACAACCGCGCCGTCGAGTTCGC 
CAAACAGCTCAAACCGTCCGCACGCGGCGAATTGGAAATTACCGACCTCAACCGGATGTA 
TTTGGAAGACGGCTCGCTCTCCGTTCAAATATTGGGACGCGGTTTCGCGTGGCTGGACAC 

55 CGGCACCCACGAGAGCCTGCACGAAGCCGCTTCATTCGTCCAAACCGTGCAAAATATCCA 
AAACCTGCACATCGCCTGCCTCGAAGAAATCGCTTGGCGCAACGGTTGGCTTTCCGATGA 
AAAACTGGAAGAATTGGCGCGCCCGATGGCGAAAAACCAATACGGCCAATATTTGCTGCG 
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CCTGTTGAAAAAATAATGTTTGAGGCCGTCTGAAACTTTTCAGACGGCCTTTAGATGAAA 
GATAAAAAGATGAACATCATTGATACCGCCATTCCTGACGTAAAACTGCTTGAGCCCCAA 
GTCTTCGGCGACGCGCGCGGCTTTTTTATGGAAACCTTCCGCGACGAGTGGTTTAAAACC 
CAAGTCTGCGAACGCACCTTCGTGCAGGAAAACCACTCCAAATCCGGCAAAGGCGTATTG 
5 CGCGGCCTGCACTATCAAACTGAAAACACACAAGGCAAACTCGTACGCGTGGTTGTCGGC 
GAAGTATTCGACGTGGCCGTCGATATGCGTAAAGACTCCCCCACTTTCGGCAAATGGGTA 
GGCGAAATTCTGTCCGCAGAAAACAAACGCCAACTGTGGGTACCCGAAGGTTTCGCACAC 
GGCTTCTATGTACTGAGCGATGAAGCCGAGTTCGTCTATAAATGCACGGACTATTACAAG 
CCTGAAGCCGAACAGGTTTTAATATGGAACGACCCGACAGTCGGCATAGGCTGGCCGCTT 
1 0 CAAACCGCGCCGCTGCTGTCGCCCAAAGACCTTGCCGGCAAAACGTGGGCGCAAGCCGAA 
AAGCTCCGCCTTCCGCTTTACCGATAAAAAATGCCGTCTGAACGTTTCAGACGGCATTTT 
TTCCGACAGCCTACTTGCCCGCCTTCAGTACGCGCTGTGCAAAGAAAAACATCCCGGTAA 
CGAAGAACGCCAAACCCAGCCAAGAAGCGGCGGCATCCCAGTTTTGCAGATTCAACGCGA 
GCGGCGCATCCGAGCCGCCGTTGGTCACGGAGAAGGCAATAATAAACGCCATAATCACAC 
1 5 CGATCAGGCTTTCACCGACAATCAGGCCGGCGGAGAACAAGGTTCCGATGCGCTCGGCGT 
TTTTCAGACGGCCTTCGCGGTTTTCCGCTTTTTTACCGATGATGTGTTTCAACACCGCCG 
CCAACACCGCGCCTGCCACGATGGGCATATTGACGGACGGCGGCAGATAAATACCCATAC 
CGACCGCAAGGACGGGCAGGGCAAGTTTGCCGCCTGATGATTTTTTCAACACCAAATCGA 
CGACGATTAATACTGCTCCAATCACGATACCGGTAAAGATATAGACCCATTCAAGGTTGT 

20 GGGCGAAAATGCCCGACGCGATGGTCGTCATCAAAGTCGCTTGAGGGGCTGCCAAAGCCT 
GCGCCGCGTCCATGCCTTCGCGCGGCATTGCGCCGGTAAAGCCGTAGGCTTCGTAAAGCA 
GTTCCAACACGGGCGAAATAACCAGCGCACCAACGATACAGCCGATAATCAGGGCGACTT 
GCTGCCGCCAAGGCGTGGCTTTGAGCAGGTAGCCGGTTTTCAAGTCTTGCAGGTTGTCAT 
TGGAAATCGAAGCCACGCAGATTACTGCCGAGCCGCAAAACAAAGTCAGTGCCAGCAAAA 

25 ATTTGCGGTTAGCCTCATCCGCCAACAAACCTCCGGATTCGCCTACCAGCAGCAAAACCA 
GTGAAATAACGACGACGGACACGATGCCCACGCCGGAAATCGGGCTGGAAGACGAGCCGA 
CCAAACCTGCCATATAACCGCAGGCGGCGGCGACCAAAAAGCCGATGACGGAAGCCAAAA 
GCGTGCAAACGACCACCAAAAGCCAAGCCATGCCGCCCGTAATGTGCGAATCGCCGATAA 
AGTGGTAAAACGACACGCCTAAAACAAACATCATCGCCAGCACCCAAAAAATCATAGCCT 

30 TAGGCGACAAATCCTGTTCGGCGCGTTCCGCAGCGGGCGCACCGCCGCCAAAACTCTTGA 
ACGACATCTTCATGCCTTCCACCATCGGCTTGAGCAGCATCAACAGCGTCCAAACCGCCG 
CAATGCCAATAGTCCCCGCACCGATAAAACGCACTTTCTCCTTCCACAGCTTCATCGCAA 
ACGCCGCCATTTCCATATCGGAAGGTTGCGGAATGTGTGAGGAGAAATACGGCACGGCAA 
TGCCCCAAGCAATCGAAATGCCCAACAGGATGGCGATACCGCCCGTCAGTCCGACCAAAT 

35 AGCCCGCGCCCAACAATGCCAGTGAAAAGCCCATCGGCAGCTGGAAAATCGCCGTACCGC 
TTTTAAACCAATAACTCGCGCTGTCGGCAATCACGCGCAGACCTCCGGCGCAAAAGCTCA 
TCAATCCCGCCAACGCACCGCCGGCCGCCAGCTCTTTGATGCCGTGCTGCCTGACGGTTA 
TCCCCTTCTTCATGACCGCCCACTTTCAAAATTTCAGCAGCCGCCACACCTTCCGGATAA 
GGCAAATCGCTTTTCACCACCATTGCGTAACGCAGAGGAATGGTGAAAATCACCCCCAAA 

40 ATCCCGCCGGCAATACATAAAAGCGTCGTCTGCCAGAACGGGAAACCGCTCCAGTAGCCC 
GCCATTCAGCAAACCGGGCAGGACGAAGATGATGGTCGAAAGCGTACCCGCA 



The following partial DNA sequence was identified inN. meningitidis <SEQ ID 50>: 
GNMAB22R gnm_50 

45 AATGAnCGGCGGCAGGCTGGCGACCGCGTATCCATACTTTCCGTCATGATTGAAGACAAT 
CCCGACATACCGCAGCTTTGGGCGCAATGTTCGATTTTnCCTCTATCCGGTTCCGTATCG 
AAAAAACAAGGGGCTGTACTAGATTAGCCCTAAATCCCACACCAATCCCGCAGATTTTAA 
GCTGTTGAGACGGTGTGCCGAAGTTAAATCGAAATTCGCATTCTTTCAAGAACAGCGGGA 
AAGATTTACGATCGATTCCGTTGTATTTTCGCAAGACGCGTTTAGTCTAGAGTCTGTATA 

50 TTACATTATTTTTAGGGTCTGCTAGCCAATTTCTTGTTCCCTTCATTATTTTATCTTCTG 
AAAGAAAATTATTTTTTTCCATGCTATTAATATTAATGATATGATTTTnATTTAAAATAA 
ATGTTTn 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 51>: 
gnm_51 

ACAATTTCTCCTGCAGCGCCGATGATGTTTTTAACGATATCTGCAGTGCCGTTGAAGGCT 
5 TCGGCGGCATTGCCCGATCTGTCCAGCTCGGGGCTGTATCGGGTGGCGCGTTTGAATCCG 
TCGCCTACTCCTTGCGTCAGCATACTACCGGCATTGTGGAAACGGTCGGCAAGCCGTTGT 
CCGGTGCTGCGGTTGTCGGTCAGGTTGAGGCGGATATTTTGGGCAACGCCTTTTATGTCG 
TAGCTGTATATATCCCTCGCGCCTTTGGGAGCGGGATAGCCGCCGCCCTGTGGCCCGTCA 
TAGCCGTCGGCGGGATGGTGTTCGTATCCGTCCCAATGGATGCGGTAAAGGCTAAATCCG 

1 0 TCAACGGGACTACCGGCTTCATCAGAATCGGAATGTGAGGCATGGTTGTCGAAGGGGGAA 
TGGACTTCGTGCCCGTGATCGGAAAAGCGGACAATGTAGCCGATATTTCCTTTAATGGCC 
GCCTGTTGAATCATCAGGTTGCCCAACTGATGGCTTTGTATTTTTCCCAATCCGATATGr 
ccGaCTGCGCTCGGCAAGTTCCCCCCTGCTGCCGAATAGGTGGTATTTCCCGTCGGGTTC 
GAAATGCTGACGGTCGAGAACCTGCCGGATAAAAGAATCGTTTGCCAAATCTGAGGCGTG 

15 TGCATGCATCGGCAGGCACACTGC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 52>: 
gnm_52 

GCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCGAAACGCCGTGAAATCGGTCACGGC 

20 CGTTTGGCTAAACGTGCATTGTTGGCCGTATTGCCGAAACCTGAAGATTTCAGCTACACC 
ATGCGCGTGGTCTCCGAAATTACCGAATCCAACGGCTCTTCCTCTATGGCTTCCGTCTGC 
GGCGGCTGCCTGAGCCTGCTGTCTGCCGGCGTGCCTTTGAAAGCACACGTTGCCGGTATC 
GCGATGGGTCTGATTCTGGAAGGCAACAAATTTGCCGTCCTGACCGACATTTTGGGCGAC 
GAAGACCACTTGGGCGATATGGACTTTAAAGTGGCCGGTACGACCGAAGGCGTTACCGCG 

25 CTGCAAATGGACATCAAAATCCAAGGCATTACCAAAGAAATTATGCAAATCGCTTTGGCA 
CAGGCCAAAGAAGCGCGTCTGCACATCTTGGATCAGATGAAAGCCGCCGTTGCGGGCCCG 
CAAGAGCTGTCCGCACACGCGCCACGCTTGTTCACGATGAAAATCAACCAAGACAAAATC 
CGCGAAGTTATCGGTAAGGGCGGTGAAACCATCCGTTCGATTACCGCTGAAACCGGTACG 
GAAATCAATATTGCCGAAGACGGTACGATTACCATTGCCGCAACCACTCAAGAAGCCGGC 

30 GATGCGGCGAAAAAACGCATCGAGCAGATTACTGCCGAAGTGGAAGTGGGCAAAGTGTAC 
GAAGGCACTGTGGTGAAAATCCTCGATAACAATGTCGGCGCGATTGTCAGCGTGATGCCG 
GGCAAAGACGGTTTGGTACACATCAGCCAAATCGCCCACGAGCGCGTACGCAATGTCGGC 
GACTACCTGCAAGTCGGTCAGGTGGTGAACGTGAAAGCATTGGAAGTGGACGACAGAGGC 
CGTGTCCGTCTGTCCATCAAAGCCCTGCTGGACGCGCCTGCCCGTGAGGAAAATGCCGCC 

35 GAGTAACGCTTAGGGTGAAAGTGCCGTCTGAACAGGTTTCAGACGGTATTTTTTACGGGT 
ATCGGGAATGAATGGGGCTTACAGCCACAGGACGGCAAGTTTCCATAATGCCCATAATGA 
TACGGATAATCCCGTACACAGGCGGATATATCGGTTTTGCATGATTTTTTTCAGTTGCAG 
GGAAAAAATGCCGATTGCTAAAAGATTGGGCAGCGTACCCAGTGCAAAGGCAAGCATATA 
TAACCCGCCCGTTGCCGCACTACCGCTTCCCAGCGCGTAAAGCGACGCGCTGTAAACCAG 

40 TCCGCACGGCAGCCAGCCCCATAATATTCCGACCGCAAGGCAGGCGGGTATGGATTTTAT 
GGGTAACAGCCGGTTGAGTATCGGGTTCAGGTTCCGCCATATCGGTTTGCCGATTTTCTC 
GATTTTTGCCGCCAAGGAAGAAATACCGCTCAAGTATAAGCCTAAAAAGAGCAGCAGGAG 
GTTGGCGGCCGTGTATAAAATATTCTGCAGGACGCGGGTTTGGTCGAGTGAAACGCCGAC 
CTGTCCGATTAATCCGAGTATCAGGCCGATTGCCGTATAGCTGCTTACCCGTCCTGTGTT 

45 AAGCAGCAGGATCAGCCAAAAGCGGTTGATATGCGGGGGGAGTTGGAGCGCAAACGCGCT 
GCTTAATCCGCCGCACATACCGATGCAGTGCGTTCCGCCGAAGAAACCGAGTAGGAACAG 
GGTGAGGAAAGTGATGTCGTGGTTCATAGGCAGTTTGAAGTCAAATATTTTTCGGGAAAA 
GGGATGATTTGCGGCAGTCCGGCACATAGGATCCGCCGAGGGCATTGCCCGTGCTGTTAA 
AGTCTTGAATAAGGATGCAGTTTGCACCCTGTATTTCGATAATTTTGTAAAATCCGCCCT 

50 TTACTGCGCCGTCGGCGGGTTTGCCGTGTGCGTCAAAATACAGGATGGTGCGGTTTTGAA 
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GATGCGCGCAATTTGAAACGGCCGGGTTTGCCGGTATGTTTCGGGTGCAGGCGGCAAGGA 
TTGCACAAGGGAAAAGCAACAGTAATATGCGGAACATGGTGTTTCTTGTAAGGGGTAACA 
AACAGTATAATGGCTGATTTTAATCCTCAGGCGGCGGGAGATGGAAGCATTTCCCTTCGG 
TGCGGGGGATTTCGGATTCGGAAGCAACAGACGATACGGGATTTCGGAACAATATGAACA 
5 CTTTGAAATTTACCAAAATGCACGGTTTGGGCAACGATTTTATGGTGATTGACGCGGTCA 
GTCAGGATTTTACCCCCGAGGACGCGCCGATTGCGGAATGGGCGGACCGCTTCCGGGGCG 
TGGGCTTCGACCAGCTTTTGGTGGTCGGGCGTTCGGAAACCGAAGGCGTGGATTTCCGTT 
ACCGTATTTTCAATGCCGACGGCAGCGAGGTCGGGCAATGCGGCAACGGAGCGCGTTGTT 
TTGCCCGTTTTGTTGCAGACAAGGGTTTGACCGATAAGAAAGAAATTTGTGTTGAAACGG 
10 CAAATGGCGTTATTTTTCCGAAATTGTCCGATAACGGTATGGTTACGGTCAATATGGGCA 
AACCGAAGTTTATGCCGTCTGAAATACCGTTTGTCCCCGAATCGGGCGAGGGGGATGATG 
CCTGTATTTACGGGGTGCATCTCGAATCCGGCATTCAGCCTGTCAGCTGCGTCAATATGG 
GCAACCCCCATGCGGTGATTGTGGTCGATGACGTGGAATGCGCGCCGGTGCGCGAAACCG 
GTTCGCTTATCGAACCGCACAGGCAGTTTCCCGAACGCGTCAATGTCGGCTTTATGCAGG 
1 5 TTGTCGGCCGAACCGCGATTCGTTTGCGCGTGTTCGAGCGCGGCGTGGGCGAAACCCAAG 
CTTGCGGTACGGGCGCGTGTGCGGCTGTGGTGGCGGGTATCCGTCTGGGGCTGTTGGATG 
AAGGGAAAACGGTAGAGGTGGTTTTGCCGGGCGGGACTTTATATATCGAATGGGCCTGCG 
GCGGCGATGTGATGATGACCGGCCCTGCGGAAGCGGTGTTTGAAGGTGAGTTGGCGTATT 
CATGATTTTGCTGCATTTGGATTTTTTGTCTGCCTTACTGTATGCGGCGGTTTTTCTGTT 
20 TCTGATATTCCGCGCAGGAATGTTGCAATGGTTTTGGGCGAGTATTATGCTGTGGCTGGG 
CATATCGGTTTTGGGGGCAAAGCTGATGCCCGGCATATGGGGAATGACCCGCGCCGCGCC 
CTTGTTCATCCCCCATTTTTACCTGACTTTGGGCAGCATATTTTTTTTCATCGGGCATTG 
GAACCGGAAAACAGATGGAAACGGATGGCAGGCAGACCCCGAACATCCGCTGCTCGGGCT 
TTTTGCCGTCAGTAATGTATCGATGACGCTTGCTTTTGTCGGAATATGTGCGTTGGTGCA 
25 TTATTGCTTTTCGGGAACGGTTCAAGTGTTTGTGTTTGCGGCACTGCTCAAACTTTATGC 
GCTGAAGCCGGTTTATTGGTTCGTGTTGCAGTTTGTGCTGATGGCGGTTGCCTATGTCCA 
CCGCTGCGGTATAGACCGGCAGCCGCCGTCAACGTTCGGCGGCTCGCAGCTGCGACTCGG 
CGGGTTGACGGCAGCGTTGATGCAGGTCTCGGTACTGGTGCTGCTGCTTTCAGAAATTGG 
AAGATAATACGGTGCGGCCGTATCGGAACAAAAAGTTATAAAGAAAGAAATTTTGGATAT 
30 TGGTTTTTTAGGCGGCATAGGTTTAGGATAAAGCCATATCCGAAATTTGTTTATGTTTCG 
GCGCAAATCCCCTGCAATCGGACAGGATGCCTATGGGGATTGCGCCTTACTGTCGAAACC 
TTATTATTCAGGAGCAGAAGATGAAAATTGCAAACAGCATTACCGAACTAATCGGCAACA 
CGCCTTTGGTCAAACTGAACCGTCTGACCGAAGGTTTGAAGGCAGAGGTTGCCGTGAAAC 
TGGAATTTTTCAATCCGGGCAGCAGCGTCAAAGACCGCATTGCCGAAGCAATGATTGAGG 
35 GTGCCGAAAAAGCGGGCAAAATCAACAAAAACACCGTCATTGTCGAAGCAACCAGCGGCA 
ATACGGGTGTCGGTTTGGCAATGGTATGTGCCGCACGCGGCTACAAGCTGGCGATTACCA 
TGCCGGAAAGCATGAGTAAGGAGCGCAAAATGCTGTTGCGCGCGTTTGGTGCGGAgCTGA 
TTCTGACCCCTGCCGCCGAAGTATGGCGGGCGCGATTGCCAAAGCGAAATCCTTGGTGGA 
CGCGCATCCCGACACTTATTTTATGCCGCGCCAGTTCGACAATGAGGCAAACCCCGAAGT 
40 CCACCGCAAAACAACCGCCGAGGAAATTTGGCGGGATACGGACGGCAAAGTCGATGTCTT 
CGTTGCCGGCGTCGGCACGGGCGGTACGATTACCGGCGTGGGCGAAGTGTTGAAAAAATA 
CAAACCCGAAGTTAAAGTGGTTGCCGTCGAGCCTGAAGCTTCACCCGTATTGAGCGGCGG 
CGAAAAAGGCCCGCACCCGATTCAAGGCATCGGCGCAGGCTTTATTCCGACCGTTTTGAA 
TACCAAAATTTACGACAGCATTACCAAAGTGTCGAACGAAGCGGCTTTTGAAACCGCCCG 
45 CGCAATAGCGGAAAAAGAAGGCATTTTGGTGGGTATTTCTTCCGGTGCGGCGGTTTGGAG 
TGCGTTGCAGCTTGCCAAACAGCCTGAAAACGAAGGCAAGCTGATAGTCGTGCTGCTGCC 
TTCTTATGGCGAACGCTATCTCTCTACGCCACTTTTTGCAGATTTGGCATAATGCTTTAA 
TCGGATTGTCGAAACATTCAGACGCATTTTTCGGTATCGGTGTAACGCCGTGCCGGAAAA 
TGCGTTTTTGCATATATGCCGAAAACGCCGGTTGTGTTTTAATCAGGTGTTGGTGTCGCC 
50 GCATCGCTTGAGGGAAATATTTTTTATAGTGGATTAACAAAAATCAGGACAAGGCGACGA 
AGCCGCAGACAGTACAAATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGA 
ATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTGGTTTTTGTTAATCCACTATAT 
TCGGGTTTTATTTGGCAGGACGGTTTTTTGCCCCAACGGAAAATAGCCTGCCTGCCCGTA 
AAATCAGCCGTTTGTCCGGGTGCAGCCGGGGCTTTGGGCTTCAGACGGCATATTTTCGGA 
55 ATGGCGGCATTCTTGCCGTCGGCGCGGCAGCCGTATGGGGAAGGGAGGGGATATTGTGGT 
CGGTAACGGCAAAAAATATGCCGCACCATTGCTGGTGCTGGGTTGCGTGGTGTTCGGTCT 
GGGCAGTCTGATTGTCAGATCCGTCCCCGTCGGTTCGTATGCAATCGCATTTTGGCGGTT 
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GCTGATTTCGGTGTTCGTATTTTGGTTTTTAGCACGGTTTTTCAGGCAAAAATTCCCAAA 
AAACAGGAAAACCGTCCGATATGCCCTGACGGCGGGCGTGTTTCTCGCTTTCGATTTGGC 
GTTGTGGCACGAAAGCATACACGCGGTCGGGCCGGGTATTTCCACCCTGCTCAACAGCCT 
GCAAATCTTTTTCTTGTCGGCAATCGGTGTTTTCTTTTTCGGCGAGCGTTTGAGCGGGCT 
5 GAAAAAGGCAGGCTTAATATCGGCAGTTGCCGGCGTGGCGATGATTGCCGGTGCGGAATT 
CGGCTACAACGGTAATGCGGTTTGGGGATTCGCCAGCGGTTTGGTATCGGGACTGATGCT 
CGCCCTGTCGATGGTGTTTGTCCGCAAAACCCATGAAATCGAGCCGGTGGCGCTTTTCCC 
TTCAATGATGATTTTGAGTTTGGGCGGCGCGGTATCGCTGGTTGTTCCGGCATTGCTGAT 
GGATGGCGGCGCGCTTTATCCGACGACTTGGAAAGATGCGGGTTTGGTGCTTGTGTACGG 
10 CGTGGTGATGCAGTGCTTCGCGTGGGCGATGGTTGCCTATGCGATTCCGCTGCTTTCGCT 
GTCGCTGACGGGGCTGCTGCTTTTGTCCGAACCGGTTGCCGCCCTGTTCATCGATTATTT 
CGGGTTGGGCAAACCGATTGAAGGCGTGCAGTGGGCAGGGGTGGCGCTGACGCTTTCGGC 
AATTTACCTCGGTTCGCTGAAACGGCAGTCTTCACATTGATTTCATCAGGGCAATATTGG 
CAGTTCGCCGTGCAAAACCTGCGTATATTGGACTGATAGGTAGGAAAATCCGACAACGTT 
1 5 AGACTCGCCTGTAAAAGTGAGGAATAGCAAATGCCGTCTGAAACTATTTTCAGACGGCAT 
TCTTGGCTTCCTGGCCTAACGGATTGCCGTACCGGACCTGCCGAAATCGCCGAAGTTCAT 
CAAAATGAACATTGCCTTGCCGACAACCAGCTTGTCATCCACAAATCCCCAGTAGCGCGA 
ATCGGCACTGTTGTCGCGGTTGTCGCCCATAGCGAAATAGCGTCCTTCGGGAACTTTGCA 
CACGAAACCGCTGCCGTCGTCGGCATATTGGCAGTGTTCCAAACCGCTTTGCTCTATGGA 
20 ATATCCGTTTTCAGACATAATATCGGAGGTATATTTGCCCAATACGGGCAGGGAAACGGC 
AGGCTGTCCTTCTTTTTTCAGAATATTGAAGGATTTGCCGTCTAGACCGCTGCGGAACAT 
ATCCGTGTTGTGGATTTCGGAAGGGTCGGTGTCGTCGGGATAACGGTATGTGCCGTCAGG 
AATGTCGGAAGTGGGTTTGCCATTTACCGTCAAAATCTTATCCCGATATTCGACCACATC 
GCCCGGAATGCCGACAATACGCTTGATGTAGGTCATCTCCGGCTGCAGAGGATAATTAAA 
25 AACAACGACATCGCCCCGTTCGATTTTGCCTGTAGGAATAAATATATTGTTTAAAACGGG 
TACGCGCAGGCCGTAGGAAAATTTGCCGACCAAAATGAAATCGCCCTTGATCAGGCCCGG 
GCGCATCGAGCTGGACGGGATTTGGAACGGTTCGGCGATAAACGACCGGATGAGGAACAA 
TACCAAAACGGTAGGGAAGAAACTGCCGAAATAATCGCCGAAGTGGCTGCTTTCCGAGAT 
TTCGGGATGAGTCTTCAGGCGGTATTTATATACCCCCCAAGCCGTACCGCACAATACAAC 
30 GAAAATCAGGAAAACGGCGGTAAAGCTCATAAACAGGGACAAAGCGGCAAACACGCCGAC 
CGCTGTCAGGATATAGGCGTATTCAAGGCCGGAACTCCATTCCCCGTTTTCCTGCCGCTT 
CTTGTCGCTTTTGAAATAAAGGATGATGCCGGCAAGCAGCGCGGCAGCCGCGCCCGACAT 
TAGCATTGTGTTCATTGTTGTTCCTTAATGCTTAAAAACCCGCCTGTCCGTGCAACCGTT 
TTAAGGCGGCAAATTGCAAAATTTGTTTGCGGGCGCGTGCCCCTGAAATCAGGGCGGTTT 
35 GAGGGGTGTTCCCGACGCGCCGCCCTGTGTGCCGGAGTTATTTGTCGCTCACCTGCAAAA 
TCGCCAAGAACGCGCTTTGCGGAATTTCCACATTGCCCACTTGTTTCATACGGCGTTTAC 
CTGCCTTTTGTTTTTCAAGCAGTTTTTTCTTACGCGTAATATCGCCGCCGTAACATTTCG 
CCAAGACGTTTTTACGCAGTGCTTTGACGTTTTCGCGGGCGATAATCTGGCTGCCGATGG 
CGGCTTGGACGGCAATGTCGAACATTTGGCGCGGAATCAGCTCGCGCATTTTCGATGCTA 
40 GCTCGCGGCCTCGGTGAACCGCGCTTTGACGGTGCACAATCAGGCTTAAGGCATCGACTT 
TTTCGCCGTTGACCATAATATCCAGCTTAATCAAATCAGACGGTTGGAACTCTTTGAAAT 
GATAATCCAACGAAGCATAGCCGCGCGAAGTGGATTTGAGTTTGTCGAAAAAGTCCATCA 
CCACTTCGTTCATGGGCAAATCGTAAGTCAGCATCACTTGGCGGCCCATGTACTGCATAT 
TGACCTGCACGCCGCGCTTTTGGTTACACAAAGTCATGACGTTGCCGACGTATTCCTGCG 
45 GCACAAGGATGGTCGCGGTAATAATCGGCTCGAGTATGGTTTCGATGCTGCCGATGTCGG 
GCAGTTTGGACGGATTTTCGACTTCGATTTTTTCGCCGCTTTTCAACACGACTTCATAAA 
TCACCGTCGGCGCGGTGGTAATCAAATCCATATCGAACTCGCGCTCCAAGCGTTCCTGCA 
CGATTTCCAAGTGCAACAGACCCAAGAAGCCGCAACGGAAGCCGAAACCCAATGCTTGGG 
AAACCTCAGGCTCAAATTTCAACGAAGCATCGTTAAGCTGCAATTTTTCCAAAGCATCGC 
50 GCAAAGCTTCGTAGTCGTGGCTTTCTACGGGATAAAGTCCGGCGAATACCTGGCTTTGCA 
CCTCTTGGAAACCGGGCAGCGGCTCAGTGGCAGGGTTGGCAACCAAAGTAACCGTATCGC 
CGACTTTCGCCTGTCCCAATTCTTTTACGCCGGTAATCAAAAAGCCCACTTCGCCGGCTT 
TTAGTTCTTGTTTTTGAACTGATTTCGGTGTGAATACGCCCAGCTGCTCGACCTGCGTTT 
CCGCCTTGGTGCTCATAAAGCGCACTTTGTCTTTCAGTTTGATGGTGCCGTTTTTCACTC 
55 GAATCAGCATAACCACGCCGACATAGTTGTCAAACCACGAATCGACGATAACCGCTTGCA 
GCGGCGCGTTTTCGTCGCCGGTCGGTGCGGGGATTTTGGCAACGATTTCTTCCAAAACGT 
CTTCCACGCCGATGCCGCTTTTGGCGGAACATTGCACCGCGCCGACGGCATCGATGCCGA 
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TGATGTCTTCGATTTCCTGTTCCACGCGTTCGGGGTCGGCGGCGGGCAGGTCGATTTTGT 
TCAAAACCGGCACGACTTCCACGCCCAAATCAATCGCGGTGTAGCAGTTCGCCACGGTTT 
GCGCTTCCACGCCTTGCGACGCGTCAACGACCAAAAGCGCGCCTTCGCAAGCCGACAGCG 
AACGGGAAACTTCGTAAGAGAAGTCGACGTGTCCCGGCGTGTCAATCAGGTTGAGTTGAT 
5 ACACCTGCCCGTCGCGTGCTTTATAGTTGAGCGCGGCGGTTTGCGCTTTGATGGTAATGC 
CGCGCTCTTTTTCGATGTCCATGGAATCGAGCACCTGCGTACTCATTTCGCGCAAATCCA 
AACCGCCGCAGTATTGGATGAAGCGGTCGGCAAGCGTCGATTTGCCGTGGTCGATGTGGG 
CAATGATGGAGAAATTTCGGATATTTTTCATTAGAGTTGTTTTGAATGTCGGACAGTGGG 
TTTGGGAAATGCCGTCTGAACAAACGGCGTTGCGTCCGAATATCGGGTGCAACGTGGAAA 
10 TAGCCCGTTATTCTAACGGAAAACCGCTGTTTTGGCATAAGTTTGATAAAGGTCTTATAA 
AGATTTGACGATTTCTGCCACCATTTTTGCGGAATTTGCCGCCGCCGTTTTCAAGAACTC 
GTCAAAGCTGATGTCTGCTTTTTCATCTGCCGAATCGGAAACCGCGCGGATGATGACGAA 
AGGCGTTTCCAACTGATGACAGGTTTGGGCGATTGCCGCCGCTTCCATTTCCACTGCTTT 
GACTTCGGGGAAGTGCTTGCGGATTTCCGCCACGCCTTCGCTGCTGTGGACAAAGCGGTC 
15 GCCGCTGACAATCAGCCCTTGTTCTACCGCCGCGCCTTCAAACGTCCGCGCCGCCCGTTT 
TGCCGCCTCAATCAAAATGCCGTCTGAAGCAAACCTTGCCGGCAGTTGCGGCACTTGTCC 
CCAGGCATAGCCGAATGCGGTTACGTCGACATCGTGGTGTGCGGTTTCCGTGCCGATGAC 
TACGTCGCCGACTTTCAAACCCTTGCCCAAACCGCCCGCGCTGCCGGTGTTGATGACGCA 
GTCCGCTGCGAATTCACGGATAATCCAAGCCGTTGCAACCGCCGCGTTGACCTTGCCGAT 
20 GCCGCTCAATGCAAGCACCATGCGTTTTCCCGCCAATTCGCCTTCATAGGCGGAAAATCT 
GCCGAAAGAGACGGCTTTGACATTTTCCATCATCTCGCGCAAAAGCTCGATTTCTTGTTC 
CATTGCGCCGATAACGGCTACTGTTTTCAAAGACATATTGCTGACCTGTTGTGAATTTCG 
GATAGAATGCCTGATTATACACGCTAACACGGCAGGATTGAGTGGAGGTGGTTTGTCCGT 
GCCGTCTGAAACGGTTTCAGACGGCACGGCGGGTTTTTGGTAGAATGGGAAGGTACAGAT 
25 T G T T T G AAG AT T AGG G GACGAGGATGTTTACCGAT GAAAAT AT GAC C GC AAAG GAAGAAC 
TGTTCGCATGGCTGCGCCATATGAACCAAAACAAAGGTTCCGACCTGTTCGTGACAACCC 
ATTTCCCGCCCGCAATGAAGCTGGACGGCAAAATCACCCGCATCACGGACGAACCGCTGA 
CGGCGGAAAAATGTATGGAAATCGCCTTTTCGATTATGAGTGCGAAGCAGGCGGAAGAAT 
TTTCATCGACCAACGAGTGCAACTTCGCCATCAGCCTGCCGGACACCAGCCGCTTCCGCG 
30 TCAATGCGATGATACAGCGCGGCGCGACGGCGTTGGTATTCCGTACGATTACCAGCAAGA 
TTCCCAAGTTTGAAAGCCTGAACCTGCCGCCAGTCTTGAAGGATGTCGCGCTGAAAAAAC 
GCGGGCTGGTTATTTTTGTCGGCGGCACCGGCTCGGGTAAATCGACTTCGCTTGCCTCGC 
TTATCGACTACCGCAATGAAAATTCGTTCGGACACATCATCACCATCGAAGACCCGATCG 
AGTTTGTCCACGAACACAAAAACTGCATCATCACCCAGCGCGAGGTCGGCGTGGATACGG 
35 AAAACTGGATGGCGGCGTTGAAAAACACGCTGCGTCAGGCGCCTGATGTCATCCTTATCG 
GCGAAATCCGTGACCGCGAAACAATGGACTACGCCATTGCCTTTGCCGAAACGGGGCATT 
TGTGTATGGCGACGCTGCACGC C AAC AG CAC C AAT C AGG C AC TCGACCGCATCAT C AAC T 
TTTTCCCCGAGGAGCGGCGCGAACAATTGCTGACGGATTTGTCGCTCAACCTTCAGGCGT 
TTATTTCGCAACGCCTCGTTCCGCGAGACGGCGGCAAGGGCAGGGTGGCGGCAGTCGAGG 
40 TGCTGCTCAATTCGCCCCTGATTTCGGAGTTGATTCACAACGGCAACATCCATGAAATCA 
AAGAAGTGATGAAAAAATCCACTACCCTGGGTATGCAGACCTTCGATCAACACCTTTACC 
AATTGTATGAAAAAGGCGATATTTCCCTGCAAGAAGCATTGAAAAATGCCGATTCCGCAC 
ACGATTTGCGTTTGGCGGTACAGTTGCGCAGCCGCCGCGCGCAAAGTTCCAGCCCCGATT 
TGGAACTGCTCTGATGGCGGTATGGATTTCCGGACGGATGGTTTGAAATGATTTATCCGT 
45 GGCATAATGAGCAATGGCGGCAGATTGCGGAACATTGGGAGCGTCGTCCCAATGCATGGC 
TGTTTGCCGGCAAAAAAGATACGGGGAAAACTACATTTGCCCGCTTTGCGGCGAAGGCAC 
TGTTGTGCGAAACCCCTGCACCGGGCTGCAAACCCTGTGGCGAATGTATGTCCTGCCATC 
TGTTTGGACAGGGAAGCCATCCCGATTTTTACGAAATCACCCCCTTGTCGGACGAACCCG 
AAAACGGACGCAAACTGTTGCAGATCAAAATCGATGCCGTCAGGGAAATCATCGATAATG 
50 TGTACCTGACTTCGGTACGGGGCGGTTTGCGCGTGATTCTGATTCATCCTGCGGAAAGTA 
TGAATGTCCAAGCCGCCAACAGTTTGTTGAAAGTGTTGGAAGAACCGCCGCCACAAGTGG 
TCTTTTTGCTGGTCAGCCACGCGGCGGACAAGGTTTTACCGACCATTAAAAGTCGCTGCC 
GGAAGATGGTTTTGCCCGCTCCTTCCCATGAAGAGGCATTGGCATATCTGCGTGAAAGGG 
GTGTGGCGGAACCTGAGGAACGTCTGGCTTTCCATTCCGGAGCGCCGCTGTTTGATGAGG 
55 CGGACGGTGTCCGTGCGTTGCGGATTAAACTGTTGGATATTTTGGCAGAACCAAGGTTGT 
TGAAGATTTTGGATTACGCCGCGCTTTTCGATAAGGAAAAACTTCCGCTCGCCGTATTTG 
TCGGGTGGATGCAGAAATGGCTGGTCGATTTGGGATTGTGCCTGCAACACATGAAACCCG 



WO 00/22430 



-490- 



PCT/US99/23573 



TCTATTATCCCGCTTATGAAGACAGGCTGCTTCAGACGGTATCCGGTTTCCGTCCGCGCA 
ATGTATTTGCGGCGGAGGATATGCTCAAACAGCTTGCCCCCTACGGGTTTCATACTTTAA 
ATG T C AAAAT G C AG AT C G AGC AT C T G CT CAT CAAC TAT TT GG AAT T G AAG AAAG AG AAC G 
GGTGAATTATGTCAGACGGACAAAATATTCCGGCAAAAATGATGTCGTTGCAGCTGAAAG 
5 ACATGAATCTGCTGTACAGCTCCTACATGCCGTTTTTGGAACACGGCGGTCTGTTTGTGC 
AGACCAACGACGTATTTTCCATCGGGGACGATATTCTGCTTGCCGTAGAAATCCTCAACT 
TCCCCAAACTGTTCCTGCCGACCAAAGTCGCCTGGATCAATCCTGCGCGTACTTCCTCCA 
AACCCAAAGGGGTGGGGCTGGCATTCACAAAACACGAAAACTGCCTGAAAGTCAAAGACC 
AG AT C GAAG T CG AAC TGGG C AACAC AAT C G G CG G C AGCAG ACC T AC GTTTACCATG T AAC 
10 GCCATGCATATCATCGATTCGCACTGCCACCTCAATTTTGAAGGTTTGAAAGAACGCCTG 
CCCGAAGTTTTGTCCAACATGGAAGCAAACGGCGTGGGGCAGGCACTCGCCATCAGCGTC 
AGTAGGGAAAGCTTCTCCGAAGTCTTTGCCATCGCCGAAGCGCACGAACACATCTATTGC 
ACCATAGGCGTACATCCCGACAGCAAGGAAGCCGAAGAATTTTCCATTGCGGAAATGGTC 
GAAGCCGCCGCCCATCCGAAAGTGGTCGGCATCGGCGAGACGGGTTTGGATTATTACTGG 
15 TGCAAAGGCGATTTGTCCTGGCAACACAAACGCTTTGCAGACCACATCGAAGCAGCCAAT 
CAAACCGGACTGCCCGTTATCGTCCATACGCGTGATGCGGCGGCGGACACCTTGTCTATC 
CTGAAAGAATGCCGGGTTAATTCGGGCGTTATCCACTGTTTTTCCGAAGACATCGGTTTT 
GCCCGTGCAGCAATGGATTTGGGGCTTTATATTTCTTTCTCGGGAATCGTTACCTTTAAA 
AACGCACCCTTGGTTCAGGAGGCGGCGAAATATGTGCCGGACGACCGCATTTTGGTGGAA 
20 ACCGATGCGCCGTTCCTCGCCCCCGTTCCCAAACGCGGCAGGCAGAACGAACCGGCTTTT 
GTGCGCCATACCGCCGAACATATCGCCAAATTGCGGAACCAAACATTGGAACAGGTTGCG 
GCATATACGACGGAAAACTTTTACCGGCTGTTTAAAAAAGTACCCGATATGCGGACCGTC 
TGACCCTGTACCGACGATAAGGAAAACCATGAAGGCAATTCATCCGTATGCATGTCCGCG 
CTGCTGCCGGCTGCCTGCCAACACGTTTCGGACAGGCATGGCAAATTCCGCTTCCAAATT 
25 CTGCATTGCCAAAGGCGGCAGACGGGAAGCAAAAAAAGACGAAAGCGGCGGCGGATATGC 
CCTGTGCCATTTGCCGGACAGCAGGATTGTCGAGGAGTGGGAATATTTCCGTTCACAATA 
TTGATACTGCGCGATATACGGCAAATATTGTGGGAAGTTTCCGCTTTTGCGTATAATGCG 
CCCTACCTGACAAATTTTGTCAACTTTATCAAAAGGAATAAGCGATGGCTTCCATCCACG 
ACCAAATTAAAGAAGTAGTAACGACACACCGCGTCGTATTGTTTATGAAAGGTACGAAGC 
30 AGTTTCCGCAATGCGGTTTCTCTTCCCGCGCCGTGCAAATCCTGAACGCGGCAGGCTGCA 
CCGATTACGTTACCGTCAACGTATTGGAAAATCCCGAAGTGCGCCAAGGCATTAAGGAAT 
ACAGCGACTGGCCGACCATCCCCCAACTTTATGTGAACGGCGAGTTTGTCGGCGGTTCGG 
ACATCCTGATGGAAATGTATGAGGCAGGCGAGCTGCAAGAGCTGCTGAAAGCCTGATGGA 
TTCGGCAATGCCGTCTGAACGTGTTTCAGACGGCATTTTCTTTTCCGGCAAATCAAAAAA 
35 AAGTATAATGGCGCGTCTCAAAATCACATTGGAACACCGCGATGAACGTTAATGTTATCA 
ACCATCCGCTCGTCCGCCACAAATTAACCCTGATGAGGGAGGCGGATTGCAGCACCTACA 
AATTCCGGACGCTTGCCACCGAGCTGGCGCGCCTGATGGCATACGAGGCAAGCCGTGATT 
TTGAAATCGAAAAATACCTTATCGACGGATGGTGCGGTCAGATTGAAGGCGACCGCATCA 
AGGGCAAAACATTGACCGTCGTTCCCATACTGCGTGCAGGTTTGGGTATGCTTGACGGTG 
40 TGCTCGACCTGATTCCGACTGCCAAAATCAGTGTAGTCGGACTGCAGCGCGACGAAGAAA 
CGCTGAAGCCTATTTCCTATTTTGAGAAATTTGTGGACAGTATGGACGAACGTCCGGCTT 
TGATTATCGATCCTATGCTGGCGACAGGCGGTTCGATGGTTGCCACCATCGACCTTTTGA 
AAGCCAAGGGCTGCAAAAATATCAAGGCACTGGTGCTGGTTGCCGCGCCCGAGGGTGTGA 
AGGCGGTCAACGACGCGCACCCTGACGTTACGATTTACACCGCCGCGCTCGACAGCCACT 
45 TGAACGAGAACGGCTACATCATCCCCGGCTTGGGCGATGCGGGCGACAAGATTTTCGGCA 
CGCGCTAACTGACTGATTTTCGGAGTTGATATGAATTTTCAAGACTATCTCGCCACATTT 
CCTTCAATCGACCATCTGGGCGGTTTGGACGTTCAGGATGCCGACGGCAAAACGGTTCAC 
CACATTCCTGCCGTTCAGGGTAAGCTCGGTTCGCTCAAGCTGTACAATGCTTTGGCGGAA 
CGTTTTGACGGAAAATTGGGTAAAGAAGCGGCAGAACAGGGTTTGATATGGTTTGCCGAA 
50 CACGTTGCCGACGCGCGTGCCCATCCGGGCAAGCATCCGAACATCGATCTGCTGGAAAAT 
GTCGTGCAAAGCGGTGAAACCTGGTTGCTCAAGCCGCTTTCCGCGCAATAATTTTCGACC 
ATGCCGTCTGAAATCCGTTTCAGACGGCATTTTGTCGGAAAGAAGACCGTAAAACGGGCA 
TTTTCTTTTCTATTTCAGGATACGGGCAATGATGTTTCAACACACAGGACGACACATAAA 
GCGCCGCCCTATGTGTTGCCCTAATTTGGAAGGGGTTACACCCTTTTCAAATAAAATCTG 
55 ATGCTGCTGCCACGAAGGACGGATGTCCGAGTGGCGGGGTTTCAACCATTAAGGAAATAC 
GATGAAAAAAATGTTCCTTTCTGCCGTATTGCTTCTGTCGGCTGCCGCCCAAACCGTGTG 
GGCGGATACGGTGTTTTCCTGTAAAACGGACAACAACAAATACATAGAAGTCCAAAAAAT 
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CAACCGCAATCTTTACGAATATTCGTTCGGCAGTGCGGCAAAAAAAGAAATTGCCATACG 
CAACAGCAAAGCTGACCTGTTGGGGCGTTCCGACAGGTGGCAAGGTATGGGCAGCGGTCG 
TTGGGCAACGATGAAATTCCAAAACGGCGAATTTATGTACACCATATGGACAGGCTTCGA 
TTCCGTGACTCATACGGAAAGCAGCGGTGTCGTTGTGGAGCGTAGGGGCAAGGAAGTCGC 
5 ACGGGTCGGCTGTACGCCGAAAACCGCGCAGGCGAATTTCAACGATGACGATTTTTCCTA 
GTAATCGGGGCGGATAAGGCGATGGAAACAGCGAAACCCGTCATGCTGATTGTCCGTCCG 
TCGGGCAGGGCCGCAGAAGATGTCGAAACTTGCCTGAATGCCGGTTGGCGCGCGGAAGTA 
TTGAGTCCGGTCGAAATCGAAGCAGATGCTGCCGGACTGGAACTTTTGTCCGAACAATAT 
GCCCGTGCGGATGCCGTGTTTTGGGTCAGTCCGACCGCCGTTGAAACCGCCGTCCCGTAC 
10 CTTAACCTTTCAGACGGCATAAAGGCGCAGATTGCCGTAGGGCAGGGCAGCCGCCGCGCA 
TTGGAACGCTGTTTGGTCAGAACGGTCATCGCGCCTGATGACGGCAACGACAGCGAGGCG 
GTTTTGCGCCTGCCGGTTTGGAACAGTCTGCCCGAAGGTGCGCGCGTATTGTTTGTGCGC 
GGACACGGCGGGCGGGATTTTTTGATGAATGCCTTGCAGGAGAAAGGTTTTCGGACGGAG 
GTGGCAGAAGTCTATTTCAGACGGCATAAACCTTTGAACTTTCAAAATTTCCAAACCGAA 
1 5 AATATTGCCGCCGCCTATATTACGTCGACCGAGCTGGTGCGCTTGCTGTTCGGGCAGCTT 
CCGCCGCAATTTTCCCGATTCTTCAAATCCTTGCTATACTTTACCCATCATCCGCGCATT 
GCGGAGGCATTGAAGCGCGAAGGCGTGTGTTCGGTCGAAACCGTCCCTACGCTGGAAGCC 
GCGCTTTCCCATTCTTCCATTTCCGTTTCAGACGGCATGGTCTTTCCCGGAACCTCAAAT 
TAATAAGGAGCAAAACGGTGGGCGAACCTGAAAACAAATCATCCGAACCCGTACGCGAGA 
20 T AC AG G CAT C AAAAG AAAT G C C G T C T G AAACC TCTTCCCCACG C AAAG AAAAC G AAAC AG 
AAGTACACATTCCTGCCGCTCCTTTTATCGTCAAACAGTCCGGCAGCAACGCTTTGGCAG 
TCTGCGCCCTGGTATTGGCGGCATTGGGTTTGGGTACAAGTGGTTTTTTGTTTGTCCAAG 
GACAGAATGTCTTGAAAAACCAAGAGCTGGCATTCAACCAAAAAATCGACAAAGCCGCCT 
TGGGCGAGTCGGAAAACGCCGCCCTGTTGAAAGACAACCTCAACCGGCAAGCCGCCATAC 
25 AATCAGAGCTCGACCGTTTGGACGGAAACGTCAAAGCAAACGGCGAACAAATCTTGGAAA 
TGCAAAAATCCTATCGCGAGTTGACCAAAGGACGCGCCGATTGGCTGGTGGACGAAACCG 
ACACCATACTCAATCTGGCGGCGCAACAGCTGGTGTTGACTGGCAATATCCAAACGGCAG 
TCGGCGTATTGGAGCATATCGACAGCCGCCTGTCCCGTTTCAATCAGGCAGAGCTTCTGC 
CGATCAAGCAGGCGGTCAGCAGCGACTTGGCGGAACTGAAAAACCGTCCCTATGTCGATA 
30 TTTCCGGCACGGCATTGCGCCTCGACAGGCTGGAAACCGCCGTATCCGGACTGCCGCTGA 
TGCTCGACGGCGTGCTGAAACCGGGCGTACAGGTGAAGAACGAAGCCGCTTCCGCTTCAT 
GGTGGCAGAACGTATGGGAAAAATCCCTCGGCACATTGAAGGGGCTGGTCGAAATCCGAC 
GTTTGGAAAACAACGATGCCATGCTGATTTCTCCCGAACAGGCATATTTTGTGCGTGAAA 
ACCTGCGCCTCCGCCTTTTGGATGCGCGCACTGCATTAATGCAGCGCAACAGCGAAGTCT 
35 ATCAGGGCGATTTGAACAATGCCGAAGCCGCCGTCAGACAGTATTTCGATGCCAAGTCTC 
CCGCCACGCAGTCGTGGCTGAAAGAACTGGCGGAATTGAAGGCGTTGGATGTGCGGATGA 
CTGCGGATGACGGTTTGAAAAACAGCCTAAATGCCGTCCGCGCCTATCGCGACGGTACGC 
GCATGACGGCGGCGGAAAATCAAGAAGCGGAACAGGCGGCTTCCGAACCGGCAAACGAAA 
AAACAGCTTCCGAACCGGCTGCCGCATCGGATGTGAAGACCATAGAAGCACCGTCCCTGC 
40 CTTCGGAACGCAAACCGGAACAGCCTGCAAAAAAACAGACCGTACCGGAAAAGGCAGGGC 
GTTCGCCGTCCGCTAAAGGAGAACGCGCATGAAAACGGTAGTCTGGATTGTCGTCCTGTT 
TGCCGCCGCCGTCGGACTGGCGCTGGCTTCGGGCATTTACACCGGCGACGTGTATATCGT 
ACTCGGACAGACCATGCTCAGAATCAACCTGCACGCCTTTGTGTTAGGTTCGCTGATTGC 
CGTCGTGGTGTGGTATTTCTTGTTTAAATTCATTATCGGCGTACTCAATATCCCCGAAAA 
45 GATGCAGCGTTTCGGTTCGGCGCGTAAAGGCCGCAAGGCCGCGCTTGCCTTGAACAAGGC 
GGGTTTGGCGTATTTTGAAGGGCGTTTTGAAAAGGCGGAACTAGAAGCCTCACGCGTGTT 
GGTCAACAAAGAGGCCGGAGACAACCGGACTTTGGCATTGATGCTGGGCGCGCACGCCGC 
CGGACAGATGGAAAACATCGAGCTGCGCGACCGTTATCTTGCGGAAATCGCCAAACTGCC 
GGAAAAACAGCAGCTTTCCCGTTATCTTTTGTTGGCGGAATCGGCGTTGAACCGGCGCGA 
50 TTACGAAGCGGCGGAAGCCAATCTTCATGCGGCGGCGAAGATGAATGCCAACCTTACGCG 
CCTCGTGCGTCTGCAACTTCGTTACGCTTTCGACAGGGGCGACGCGTTGCAGGTTCTGGC 
AAAAACCGAAAAACTTTCCAAGGCGGGCGCGTTGGGCAAATCGGAAATGGAACGGTATCA 
AAATTGGGCATACCGCCGCCAGCTGGCGGATGCTGCCGATGCCGCCGCTTTGAAAACCTG 
CCTGAAGCGGATTCCCGACAGCCTCAAAAACGGGGAATTGAGCGTATCGGTTGCGGAAAA 
55 GTACGAACGTTTGGGACTGTATGCCGATGCGGTCAAATGGGTCAAACAGCATTATCCGCA 
CAACCGCCGCCCCGAGCTTTTGGAAGCCTTTGTCGAAAGCGTGCGCTTTTTGGGCGAGCG 
CGAACAGCAGAAAGCCATCGATTTTGCCGATGCTTGGCTGAAAGAACAGCCCGATAACGC 



PCT/US99/23573 



GCTTCTGCTGATGTATCTCGGTCGGCTCGCCTACGGCCGCAAACTTTGGGGCAAGGCAAA 
AGGCTACCTTGAAGCGAGCATTGCATTAAAGCCGAGTATTTCCGCGCGTTTGGTTCTAGC 
AAAGGTTTTCGACGAAATCGGAGAACCGCAGAAGGCGGAGGCGCAGCGCAACTTGGTTTT 
GGAAGCCGTCTCCGATGACGAACGTCACGCAGCGTTAGAGCAGCATAGCTGATTTTGGGA 
5 AATATCTTTATCTGGGAGAATTTGATGGGGTCTTCAGATTCCTTTAAGGAAAAGAAAGAA 
ATATTTGAAATTGGAACGCCTGCTTATCGCCAAAAGTTAATTGATGTTTGGAAAAAGAGC 
ATTAATGGAAACGAAAAATCTTGGGTGCTCTTTGAAAATGGGACTTGCGTCATTTTACTT 
GAACCGGAAAAAGATTTGGCGAAACAAGCTAAAGAGATGTTAAGCAAATGGGGCAAGGTT 
CAAATAGGAACACCATCTGCAGATTTTGGCATTATCACTTTAGATAGTGGCGATGGATAT 
1 0 GCCGTTTCATGCCATCATCCCGAAATTTTTACGCTAATCCTAAAAGAAGAAGGATTGGAT 
GAAGATTTCAAAATCGGTATCGAAGGGCGCTCTCATCGCGATTGTGATGCTGAAGAACCC 
AAAGTTATCCATATCGAAGATAAACGCACCATTGAAACCCCATGAAAACCTGCTGCCGTT 
TAATCATCTACTGATGATTACTTAGGCAAATGTGCCCGTCCCTCCCTTTTCAGACGACCT 
TTCATTGCGGAAACCGCCGCAAAGGTTGTCTGAAAACCGTTTTCCTTCCCCGTTTTACAA 
1 5 ACAAACCGAAAGCCCCACATGATCTCTTTGAAAAACGACACTTTCCTCCGCGCCCTGCTC 
AAACAACCTGTCGAATACACGCCGATTTGGATGATGCGCCAGGCGGGGCGTTATCTGCCC 
GAATACAAAGCCACACGCGCGAAAGCGGGCAGCTTCCTCGATTTGTGCAAAAACACCGAA 
TTGGCGACCGAAGTTACCATCCAACCTTTGGAACGTTTCGATTTGGACGCGGCGATTTTG 
TTTTCCGACATCCTGACCGTCCCTGACGCAATGGGCTTGGGACTGTATTTTGCCGAAGGC 
20 GAAGGCCCGAAATTCAAACGCGCCCTGCAACACGAGGCCGACATCGCCAAGCTGCACGTT 
CCCGATATGGAAAAACTGCAATACGTTTTCGACGCGGTAACTTCCATCCGTAAAGCATTG 
GACGGCCGCGTACCGCTCATCGGCTTCTCCGGCAGTCCGTTCACGCTCGCCTGTTATATG 
GTCGAAGGCGGCGGCAGCAAAGAATTCCGCACCATCAAAACCATGATGTACTCGCGCCCC 
GATTTGCTGCACAAAATCCTCGATACCAACGCCCAAGCCGTTACCGCCTACCTCAACGCC 
25 CAAATCGACGCGGGCGCGCAGGCGGTGCAGATTTTCGACACTTGGGGCGGCGTGTTGAGC 
GATGCGGCGTTTAAAGAATTCAGCCTCAAATACATCCGCCAGATCGTCGCCGGACTCAAA 
CGCGAAAGCGAAGGCCGCCGCGTGCCTGTTATCGTATTTGCCAAAGGCGGCGGGCTGTGG 
CTGGAAAGTATGGCCCAAATCGGCGCAGACGCATTGGGCTTGGACTGGACGTGTAACATC 
GGCGAAGCACGCCGCCGCGTCGGCAAGCAAGTCGCCCTGCAAGGCAACTTCGACCCGTTC 
30 GCCCTCTTCGGTACGCCGGAATCCATCCGCACCGAGGTCGCACGTATCCTAGCCGACTAC 
GGACACGGCAGCGGCCATGTCTTCAACCTCGGACACGGCATCAACCAACACGCCGACCCC 
GAACACGCCAAAATCTTAGTCGATACCGTACACGAGCTGTCTCGGCAGTATCACGGCGGG 
TAAGCCGGCAGGAAACCGCCCGATATGCCGTCTGAAGCCGAGAGATGGCCGGTTAGGGTA 
AAAATAAGGCAATGCGGCAATATCCGCCGTGTACGGATAGTACATGACGGCGGCGTTGTC 
35 GTATTGGCGCAATCCCAACCGTCCCTATGTTCAGACGGCATTTTTGTTTTCAGATGCAGG 
GAAAACCGATGGCAAAAACGCTTAAAACCCTTTACCAATGCACCGAATGCGGCGGCACTT 
CGCCGAAATGGCAGGGCAAATGCCCGCATTGCGGCGAGTGGAACACGCTTCAGGAAAGCC 
TTGCCGCGCCCGAGCCGAAAAACGCCCGTTTCCAATCTTGGGCGGCGGATACCTCGACCG 
TCCAATCCCTCTCCGCCGTTACCGCCACCGAAGTGCCGCGCAATCCGACCGGTATGGGCG 
40 AACTCGACCGCGTATTGGGCGGCGGTTTGGTCGATGGTGCGGTCATCCTGCTCGGCGGCG 
ACCCCGGCATCGGCAAATCCACGCTGCTGTTGCAAACCATCGCCAAAATGGCGCAAAGCC 
GTAAAGTGCTATACGTTTCCGGCGAAGAATCCGCCCAACAAGTCGCCCTGCGCGCGCAGC 
GTTTGGAACTGCCGACCGACGGCGTAAACCTTCTTGCCGAAATCCGCATGGAAGCGATTC 
AGGCGGCCTTGAAACAGCATCAGCCCGAAGTTGTCGTCATCGACTCTATCCAAACCATGT 
45 ATTCCGACCAAATCACGTCCGCCCCCGGCTCCGTGTCGCAGGTGCGCGAGTGTGCCGCCC 
AACTGACGCGCATGGCGAAACAGATGGGCATCGCCATGATACTGGTCGGACACGTGACCA 
AAGACGGCGCGATTGCCGGCCCGCGCGTGCTGGAACACATGGTTGATACCGTGCTGTATT 
TCGAGGGCGACCAACATTCCAACTACCGCATGATACGCGCCATCAAAAACCGCTTCGGCG 
CGGCAAACGAACTGGGCGTGTTCGCGATGACGGAAAACGGTTTGAAAGGTGTGTCCAACC 
50 CGTCCGCCATCTTCCTCGCCAGCTACCGCGACGATACGCCCGGCTCGTGCGTTTTGGTTA 
CACAGGAAGGCAGCCGCCCGCTTTTGGTCGAAATTCAGGCATTGGTCGATGACGCGCACG 
GCTTCACGCCCAAACGCCTCACCGTCGGACTGGAACAAAACCGTCTTGCGATGCTGCTTG 
CCGTGTTAAACCGCCACGGCGGCATCGCCTGTTTCGATCAGGATGTGTTCCTCAACGCCG 
TCGGCGGCGTGAAAATCGGCGAACCGGCGGCGGATTTGGCGGTCATCCTCGCGATGCTTT 
55 CCAGCTTCCGCAACCGCCCTATGCCTGAAAAAACCGTGGTTTTCGGCGAAATCGGCTTAA 
GCGGCGAAGTCCGCCCCGTCGCACGCGGGCAAGAGCGGCTCAAAGAAGCGGAAAAACTCG 
GCTTCAAACGCGCCATCGTCCCCAAAGCCAATATGCCGCGCAACGCCAAAGAGTTTCCGA 
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ACCTGAAAATCTACGGCGTTTCGAGTTTGCAGGAAGCCATCGATATTTGCCGCGACAGCA 
GGGAATAAACGGAAATGCCGTCTGAAATCGGGTTTCAGACGGCATTTGGTTTGTGGCGGA 
TTGAAACAAGAAGGCATACCGGCGACAGATAAGATTTGCGGCAAAGTTGCCTGTGATGTG 
GCAAAAACACACACGCCCGTCATCCCCGCAAGGGTGGGAATCCGGAATCGTCCGTTTCGG 
5 CAATGATTGAAAATCACGGTAACCCAACCGATTGGATTCCCGACTTCGTGGGAATGAGGG 
GCGTGTGCATTTGATTTCCATCCGCCATATGTCGGCGACGGGCTTATTCGCCTACGGTTT 
TTTGTATCAGTTTTTCGGCGTTTGCCAAAGTGTTTGCCACTTCGTCGAAACCGATGCGGC 
TGCCGGCGATGAGGGCGCGCGTATCGGTATAGGCGGCGCGTACTTTGCCGTCCGTTTCGG 
TAACGAGGACGCGTAGGGGCAGTTGCAGGGCGAAGGCGGGGTCTTTGACCATCAGCGGCG 
1 0 TGCCGGCTTTGGGCGTGCCGAAGACGATGACTTTTGCCGGCTGCATCGTTAAGCCGTTTC 
GGCGGGCGGCTTCCTGATGGTCGATGACGGCAAAAATGTCCATCCCTTTGCTTTTTATGG 
CGGTTTCAAGGCGGCTGACGGTTTCGTCAAAACTGTATTTTGAGGTGAGGGTATGCGTGG 
TCATAGCGGTTTCGTTTTGGGTGGACGGTTCGCTGGCAGGATGTGCCGAAGCGGTTGAAA 
TGCAGAGTGCGGATGCGGCAATCAGGGGGAGTATGTGTTTCATCGTATTTCCTTTTTCCT 
1 5 TTTTGGTTGAAACGGTAGAATCAGACTTTATTCGGGAGGGGTGTAACCCTTTCCAAATCA 
GGGCAACACATAGGGCGGTGCTTTATGTGTCGTGAAACATCATTGTTCCTTATCGGTTTG 
TTTATCAGGCTTCGGACGGGGCGGCGCGCGCCGCGCCCGATGTTGCGCCGCGTGCCGGAA 
CGCCGTATGCCGTCTGAAAGCCTGTCCTTTCAGACGGCATTGCGTCATTTCATCCCTTTT 
TTGAGCAGGTCTTCATAACCGCCGTGATTGGCAACATTTGTATAACCTGCTTTTTTCAGC 
20 TCTTGAAGGGCGGCTTCGGCACGCCGTCCGCTGCGGCAGTAGAGGTTGACCGGCGTGTCT 
TTGTCGGGCGCGGCTTCGTGTATGCGGCGGACGATTTGGTCGACGGGGATGTTGACCGCG 
TTGTGCAAATGCCCTTCGCTAAATTCCTGTTCGGAACGGACATCGATCCAAACGGCCGGA 
TGTTGCGCGGTTTGGGCGGCGGATACGGGTTTTTGCGGGGCTGCCTGCGCGGCAAAGGCG 
GCTGAGGCAATGAGTGCGGCGGTAATCAGGTGTTTGATATTCATAGGGTTTTCCTGCGGT 
25 TGTTGTCCGAAAGGACGGGAAGTTATTTTATCTGTTCCAAAGCGGCGGCATCTATGTCCC 
AACGCCAAACGCCGCCGCCTTTGCCATCCAATCCGCGCAAAAACAGGTAGCGGACGGAAA 
CGGCGGCGGGCGGTTGTCCGCGCAGCTTGAAGTAGCGTGCGGCGGCAACGGCGTAAATCA 
GTGCCTGAAGGTAATAGTGGTGGTGTGCGACGGCTTCGTCCATTGCCTGTTGCGTGTAGG 
CGGATGCGTCCGTACCGAGGTGGTTTGATTTGTAGTCGATGACGCAGATATTGCCGTCGG 
30 GGTCTTGGCAGACCATATCGACAAAGCCGTTTAAAAAGCCGTTGACGGTGTGGAAGTCGA 
GCGTTTCGGCAGCGGCACGGCAGACTTCGGGCAGCCTGATGTCGTCGCGGGCAAACCAGT 
CGCGCAGGCGTTTGAGGCTGAAGTCTTCGGTGTGGAGGGTAAAGCCCATTTCGGGACAGC 
GGCACTCGGGTGAGATGTCGGACAGGTCGTATGCCCCCGTCAGCGGCGTTTTGCGGCAGG 
CTTCCGCCATTTCGGCAACGGCGGGCAGCCATATTTCTTCAAAACCGTATTTTTTCAGCT 
35 TGTCGGCAATGAGGGTTTCCTGTCCGGCGGCTGCTTGTCCGAATTTGAAATCTTCAAGAA 
TTTCGTGCAGGCACAGCCCCGCCTGCGTGCCTTTCGGAAAATCGTGTATCGATATGCCGT 
CTGAAGCCGTCGGCGTTTCAGACGGCATCGCCGGCACCGAGGTTTCGGCGGCATCCAAGG 
ACGGGCAGGCATCTTCTTCGCCGCCGTCGGGCGTTTGGGTATGGCGGCTTAAGGCGGTAA 
AGCTAGTGTGGCGGACAAATCGGAATCCGCGTTCGGGAATGCTGTTTGCGGCAAATTCGG 
40 CGGTTTGACCGGCGTTGCTGCGATAGGCGGCAGGGGGCGGCGCATTTTCGGTGAAGGCGA 
AATTTGTGCCGGAAGGGGCGTTGTCCGCCACGCGCCGCCAGTTGCGTTTGAGCATCGCGA 
TGCCGTCTTTTTCACACGCATAGGCACGGCGGACGGTTTCACGGCTGTCTTGGGGCGAGC 
CTTCAATCAGGTAGGCGAGGGGGTTGTCGGCAGTATTGGTGGAGTACGCGGCGTAGATGT 
TGAGCTGTTCCTCGGCACGCGTCAGCGCGACATAAAGCAGGCGCAGGCGTTCCGCCATTT 
45 CTTCATCGGCGTATTGTTTCTGTTCGTCTTCCGACAGTTGCGCCTTTGCCAACAGTTCGG 
TTCGGTTTGCGCCTTGGTGGAGGATTTGCCAGTCGGACGGTCCGGTATCTTGCGCGTCCC 
ACGCAAACGGGCAGTACACCAGCGGATACTGCAAACCTTTCGAGGCGTGCATGGTAACGA 
TTTTGACCAAATCTTCGTCGCTTTCCAGACGGATGGCGCGGTTGTCGCCGCTGTTGTTTT 
CGGCAAGGCTGATTTGGTCGCCCAGCCATTTGTGCAGCGCGGCGGGGTTGCGGTTTTGCG 
50 CGTCTTCGGCGGCAAGCAGTTCGAGCAGTTGGAAATAATTGGTCAGACTGCGCCCGTTGT 
TCCGGCTTAAGAGGCGCGTTTCGATGCCGTGTGTTTGGGAAAATTGCTGCATAGCGGCGA 
AAATGCCGTATTTATTCCAGTTGTCGAGTGCGGTTCGGGCAGATTCCGCCCAATGCAAAA 
TCTCGCTTTCGTTTTGGTTGAAGTCGTGCAATTGCTGCGCGTCATAACCGAATATGCTGC 
TTGTCAGGACAAAACGCAGCGTTCCGGCGCGGCGCGGTTCGAGCCAGAAGCCGATGAGTG 
55 CGGACAGGGCGGCGGCTTCGGGCGAGGCGAACACAGATTCGCGCGAAAGCAGGACGCTTT 
GCACCTGCCGTTTTTTCAGGGCGGCGGAAACCATCACCGCCTCGTTGTGCGTGCGTACCA 
GCACGGCAATATCGCCCGACTGCAACGGGCAGCCTTTGAAATTCAGACGGCCTCTGGCGG 
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CTTCGTTGAGCGCGTGGGCGATTTCGTCGGCGCAATAGTCGGCGGCACGGCGGCGCAAAA 
CGTCTTTGTTGGCTTTTTCATTGTCGTTTTCGTGCAGCCAACGAACCTGTACGGCAGGAC 
GTTCGGGGGACAGCCTGCTTTCGGCACGCGCCGCACCGACTTCCGAATAGCCGATGTTTT 
CCAAAACGAACGGGCGTTCTTTGAGGCGGAACAGCGCGCCTATGCTGCCGATAAGCGCGG 
5 CGTGGCTGCGGTAGTTGGTGGCGAGCGTGTAGCGGTGCCGCGCGTCTTCCGCCGCCTGAA 
GGTAGGCGTAAATGTCCGCTCCGCGAAAGCTGTAAATCGCCTGTTTGGGATCGCCGACGA 
GGAACAGCGGTCGGTTTTGGGCGATGAAAATCTTTTGGAAGATTTCGTATTGCAGCGGGT 
CGGTGTCTTGGAACTCGTCGATCAGCGCGGTTTCCCAGTTTTCGGCAACGGCGCGGGCGA 
GAGTGTCGGCGTGCGGATTGTCGGTCAGCGCGGTGTGGACATCGAGCAGCAGGTCGTCGA 
1 0 AACCGCGTTCGCGGCGCGATTTTTTCATCTCGGCAAGGCTGCGGTTGAGGTATTCGATTA 
AATCCAGTTGCAGCCGGATCATTGTTGCTTCTTCCGCTTCTTCGAGTGCGTTCAAATCGC 
GCCCGAAGTCTGCCAGTTTCTGCAATTCGGCAAATACTGCCGCATCGGGCGTTTTGCCTT 
TTTTCAGTCCGGCTTCGAGTTTGTCGGATGCAAGTTTCAAGAGTCTGTCGTGTGTGTCTT 
TGTCCAGAAAGGGCAGTTGTCCGGCGGCGGATTTTTGTGCCAGTTCTTTAAAAAGGTTGC 
1 5 CGAAGCTGTTTTTGCGGTAACTGTTGCCGTTGAGGTCGGGATGAATGCGCCAAAAGCCGG 
CTTCCAGTTCTGGCAGCAGGCGGCAGATGGTTTGCCATGAGGTTTCGGCGTTGCGCTGCG 
CCTGTTTCAAATCCGCCTGCGGACGGCGGAAATTCAGGTACGGGCGGGAAAGATAGCGCG 
AAATTTGGGCAAGGACGGTTTGCGGCACAGCTTTGCGTTTAAGCGCCAATGCGGCAAGCA 
CCGGATCATTGCTGACGCGTTCCCGCCAAAAATCTTGCGCCGGGATAAGCAGGCGGTCGC 
20 CGTCTTCTTCGGTCATTTCGACATCGAACGGTGCTTGGCACAGGAAGGCGTAGTCGCGCA 
GGATGCGCTGGCAGAAGCCGTGGATGGTATAGATGGCGGCGTTGTCGAATTGCCCGATGG 
CGGCCTTGAGGCGGACAATCAGACGCGTCCGGCCCTCTTTTTGCAAAGCCTGTTTTAAGA 
GTTCGGGCAGGAAGGTGTCGCCTTCGTGGTGTTCGGCGCAGTAGGCGGCAATGCCGTCTG 
AAAGCGTGTCGTCTCCAAGTTTGGCAATTCCTTTGCTTTCTAAAACTTGTAACACATCGT 
25 CCAAACGCCCGCGCAGGCGTGTTTTCAGCTCGGCGGTGGCGGCTTTGGTGAAGGTTACGA 
CCAATACGCGTTCGACGTTTTTTTGTTCTAATACGATCAGGCGTGTAAACAGGGCGGCAA 
TGCCGTAGGTTTTGCCGGTGCCGGCAGAGGCCTCAATCAGGTTGGTGCCGGAAATGGGGA 
CGGTTAGCGGGTCGAATGCTTGGATGCTTGCAGACATAGTGCGCGCTCGGAAAACGGTTG 
GACGGTAAAACGGGAAAATGCCGTCTGAAAAATGGTTTCAGACGGCATCGTCCGGCTTAG 
30 AGGTTTTGCAGGCGTTCGACAGACGGCGCGTAGTAGTATCCGCCCGAAACGGCGGCGGAG 
AGATGTCGGAGCAGCAGGTCGGTTTTGCCGTCCGTATCGCCGAACATACTCAATAATTGC 
GCTTCGATATTGTGCAGCGTGCGGCAGTATGCGGTAAACATCAAACCGTGTTCGCCGCTG 
ATTTTGCCGAAGGGCAGGCTGCGGCGGACGATTTTCAGGCCGACTCCGTTTTCTTTCAGG 
TTGACGCGGCCGAGGTGCGAATCGGGCAGGCGGACATCGCGGCCGAATTCGTCGTCGGTT 
35 TCCTTGCCGCGTCCGACCGAGGCCTCCTGTTCGGCGACGGGGACGGCATCCCATTTTTTC 
AAATCGTGCAGGTATTTTTGCAGCAGGACATAGCTGCCGCCCGCATCGGGTTTTCCTTCG 
GGGATGATGGCGACTTCGCGGACATTTTCATCGCCCTGCGGGTTTTCCGTGCCGTCGACG 
AAACCGTCCAGCCCGCGATCCTGATACAGGCGCAAACCGTGTTCTTCGGACGCGACGCAT 
ATGCTGTCGCCGAACGCGCCCAAAACGGATTGGGCAAGCGCGTAGGCGGCGTTTTGGCGG 
40 AAGGATTGGATGTGGATGGACATATCGTGCTGCGTGGACGGCGCAAGCCCGTTGCCCATT 
TCGGAGAAGGGTTTGATTTCACTGCCTTCGTCCGTATGTCCGAATGTTGCCCAGGCTTTG 
CTGCCGAAGGCGATGGTCAGACCCAAAATATCGTCCGGAAAGCGGGCTTTCAAGGCAGTT 
AACGCGTCGAGCGAAGCGCGGCAGGCGGCTTTAATATCGTTGAGGCGATTGGCGGCGAAG 
TCGGCTTCGATAAAGATGCCGGCTTGGGCGTGGTCGGGAATGATGGCGGATTGGGGCGTG 
45 TTCATGAGATGTTCCTTTTTGGTGTCATCTGTTTCGGATAGATTATAGCACCGAATCGGC 
AGGCGGATTTTTGCCGGAACGGCGTGCGTGAATCCGCCGTTTACATACCTGATGCCGCTT 
TTCGGTTTCGTGCCGCCCGCCGCCTTTCCCGCCCCCTTTATTTCCGCTTCCGGCGGCTTC 
GGCATATCTTTTCCATTCCGATTTGGAATAACCATATAAAAAAAGTATTCTTTGTGTTTG 
CCGCAATTTCACTTAGAATGCCGCACTTGCACACTTTTTACAGGAGAGGATGATGTTGAA 
50 AAAATTCGTACTCGGCGGTATTGCCGCATTGGTTTTGGCGGCCTGCGGCGGTTCGGAAGG 
CGTGCAGCGGAGCG 
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gnm_53 

C GG AAAGAAG AT CTCATATTTTCCT CAACAATAAACAG T C AG AC AAT TAG G AAAT AT AC T 
AG CAT t T T T T T C AGG C GG C ATAAACAT TAAAAAAGT GT AAAT TTGATATACCGTCT G AAG 
ATTTCAATTGGATATTTATAGTGGATTAACAAAAACCAGTACAGCGTTGTCTCGCTTTAG 
5 CTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTGTTT 
GTACTGTCTGTGGCTCGCCGCCTTGTCCTGATTTTTATTAATCCGCTATAAAGACCGTCG 
GGCATCTGCAGCCGTCATTCCCGCGCAGGCGGGAATCTAGTCGGTTCGGTTTCAGTTATT 
TCCGATAAATGCCTGTTGCTTTTCATTTCTAGATTCCCACTTTCGTGGGAATGACGGTTC 
AGTTGCTACGGTTACTGTCAAGTTTCGGTTATGTTGGAATTTCGGGAAACTTATGAATCG 
1 0 TCATTCCCGCGCAGGCGGGAATCTAGTCTGTTCGGTACGGAAACTTATCGGATAAAACGG 
TTTCTTCAGATTTTACGTTCTGGATTCCCACTTTCGTGGGAATGACGGGATGTAGGTTCG 
TAGGAATGACGTGGTGCAGGTTTCCGTGCGGATGGATTCGTCATTCCCGCGCAGGCGGGA 
ATCTAGACCTTAGAACAACAGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCTAGAT 
TCCCGCCTGCGCGGGAATGACGAAAAGTGGCGGGAATGACGGTTCGGGCATTCCTTAAAT 
1 5 CACCCGTGTATCGCTGTAAATCTTAGAGATGGCGGAATATAGCGGATTAACAAAAACCAG 
TACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAG 
TGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGT 
TAATCCACTATAAAATTCCGGATTCCCACTTTTGTGGAAATGATGAGATAAACGTGATTA 
TGGTTTAAACGGGGCGTATGCCCATTCCCCGGGTTTTAAATCCAAATCAAACAGTTTCAG 
20 CCTGCCGCTTGCCACTCTGATCAGACGCAGGCAGGGATAGCCCGCCTTGGCGGTCATTCG 
CCTGACTTGGCGGTTTTTGCCCTCAGAAATGGTAATTTCAATCCAAAAATCGGGAACGGT 
TTTGCGGACGCGTATCGGCGGGATGCGCTCCCATAACGAATCTGCTTCTCCGTGTTTCAA 
GATGCGGATGCTTGCCGGACGGGTAACGAAACCGCCTAAGTCTATCCCTTTTCTTAGGCT 
TTCCAATCGGCTTTCGTCGGGTACGCCCTCCAGTTGCGCCCAGTAGGTTTTAGGGTGTTT 
25 GAATTTGGGGTCGGTAATTTGTGCCTGAAGCCTGCCGTCGTCGGTCAGCAGCAGCAGCCC 
CTCGCTGTCGGTGTCGAGCCGTCCGGCGGGGTAGAAGCCGGGAAGATTGATAAAGTCTTT 
GAGGCTTTTGTGTTTTTCGTGCGGTGAAAATTGGCAGATAACGCCATAGGGTTTGTTGAA 
GGCGATGAGGTTTTTCATAGCTTTTGGGTTTGGGTTGAAATGGGCGGCGGTATCGGGAAA 
ATTTGTTTATTGCGAAGGGACATCCGATAAATGGTGCTTCCAAAGTGAAAAGGTTTGAAT 
30 GCAGATTAAATTTTAAGGTGCATGAAATGGATTTTCAATTCTTTGTCGAAACAATCCGCC 
GACAGGAAAAGAAACTGAAGCATGGCGTGTACCGGCTGTTTGAGATTTACAGTTGGTTGG 
AAGATGGAAAAGCAACAAAGGCGCGTATCCGGTATTTTGTCAAAATTGAGGTCGATAAAC 
AGATATTGCGAAGGATTCATCGTGGTATAGCGGATTAACAAAAACCAGTACGGCGTTGTC 
TCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAGTCGGTTTC 
35 GTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATA 
TTATAAAAATTCCGTCTGAAGCGGCGTTCAGACGGAATTTGTTTCAAGCAGGCTTAACAG 
CAGCGTCCGCCGTTTGCGCCGCAGCGGCGTTTGCGGCAATAGTCTTGAAACTGCAGCTTG 
GTCATCACGGGGGCGTTGGGATTATGTTTGCGCTGCTGTGCAACGTAGTTTTCATAATCG 
GGCACGCCTGCCATCAAGTTTGCCGTCAGCTTGATGGTTTTCCACCAAGACGCGAGCTTA 
40 TGCTTCACTTTGTGCCTCCGGCTGTTTGCCGTCGCGGTACACCGCCGGGATTTCTTTGGC 
GGTCGGCCAGCCGACTTTGCGTGCTTTGAGGGCGGTACGCAAACCGTACGCGGCGACAAT 
CACGACAACCGACAAGAAGAGGATGGTCAGACCGGCATTAATCTTGTCGTTGAAGATGAT 
TTGCGCCATTTCGCCGATGTCTTTGGCAGGCGCAAGGATTTCGTTTTTAGCCAATGCGTC 
GCTGTATTTGCCGGCGTGGGCAAGGAAGCTGATGCGCGGGTCGCTGTGGAACAGTTTTTG 
45 CAGGCCGGCGTAgCAGGTTACGAACAGTACGCCGACGGCGGGAACGAGTACCACCCAGAC 
ATAACGGTCGCGTTTCATCTTAATCAGCACCACGGCGCACATAATCAAGGCTACGCCTGC 
CAGCATTTGGTTGGCGATGCCGAACAAAGGCCAGAGCGAGTTGATGCCGCCCAACGGGTC 
GGTCACGCCCGTGTAGAGGAAGTAGCCCCACAATGCCACGGCGAAGAAGGTCGCAATCAG 
GTTGGCGGnGATGGAGTCGGTGTTGCCGAAAGGTTTGTAGAAGATGCTGCCCAAGTCTTG 
50 AATCATAAAACGTGCGACGCGCGTACCGGCATCGACGGCGGTCAGGATGAACAAGGCTTC 
AAACAACAGGGCGAAGTGATACCAGAACGCCATCATCGCCTCGCCCGGAATCAGGCGGCT 
CATAATGTGCGCCATACCGACTGCGAGGGTGGGCGCACCGCCGGCACGGGAAAGGATGGT 
GTTTTCGCCGACTTCTTTAGCAGTGTGCAACAGGGTTGCGGCATCGACAGGGAATTGCAG 
CTTGGTGGTAATCACTTCGGCGGCGGTATTGGCATCCGTACCGATCAGGGCGGCTGGGCT 
55 GTTCATGGCGAAGTACACGCCGGGATCAAGCGATGCGGCAGCGGCAAGTGCCATAATGGC 
TACGAAACTTTCCATCAACATACCGCCGTAACCGATCATGCGGACGTGGGTTTCGTTTTC 
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CAGCATTTTCGGCGTAGTGCCGGAAGAAATCAGCGCGTGGAAGCCCGAAACCGCACCGCA 
GGCGATGGTAATGAACAAGAATGGGAACAATGCGCCTGAGAATACCGGACCCGAACCGTC 
GATAAAGTGGGTTACGGCAGGCATTTGCAAAGCGGGATTGACGATGACGATACCCAAAGC 
CAAGGCCGCAATCGTACCGATTTTCAGGAAGGTGGAGAGATAGTCGCGCGGAGTGAGCAG 
5 CAACCATACGGGCAATACGGAGGCGACAAAGCCGTAAATCATAATCGCCCAAGTGAGCTG 
GATGCCGTCAAGGTCGAACCAATGCCCGATGGAACTTTTAGCCACATCTTCGCCGTAAAT 
TACCGCCAGCATCAGCAAAATAAAGCCGACGATGGAAATCTCGCCGATTTTGCCCGGACG 
GATATAACGCGTGTAAATACCCATAAACAGCGCAATCGGCATAGTTGCTGCAATGGTGAA 
CGTACCCCAAGGGCTGTGAACCAATGCTTTTACGACAATCAACGCCAACACCGCCATAAT 
1 0 GATGACCATAATCATCAAAATACCGATGGAGGCAATCACGCCGGGGACAGTGCCGAGTTC 
CTGTTTCACAATATCGCCCAAAGACTTACCGTCGCGGCGCATAGAGACGAACAAGACCAT 
CATATCCTGTACCGCGCCGGCAAATACCACGCCGAAGATAATCCACAAAGTACCGGGCAG 
ATAACCCATTTGCGCCGCCAAAACCGGACCAACCAAAGGGCCCGCGCCGGCAATTGCGGC 
AAAGTGGTGTCCGAACAATACGCCTTTGTGCGTCGGAACGTAGTCCAAGCCGTCGTTGTG 
15 GCGTTCTGCCGGAGTCAGGCGGTCAGGATCGAGCCGCATTACGCGGTTGGCGATGTAGAG 
GCTGTAAAAACGGTAGGCGATGCAGTAAACGGATATGGCGGCGGTGACCATCCATACCGC 
GCTGACCTGTTCGCCTCGGCTGAGGGCCAGAGTGGTAAAGGATGCTAAGCCGACCAGTAC 
CACTATGCCCCAAATGAGGAAGGTTTTGAGTGATTTCATCGAATAAATCCTTATCTCACA 
CTGTCGGAATATGCCTGAACGGCGGGAAACGGCCGAACCATCTGCCGGCACGGGCACAAA 
20 CCGGAGTCTGAATGATTGACGAAGTATGAAACAGTGCGCTTGTCGGGATTTGTGCCTTAT 
GCCCGCATCAAACAGTGCAGGGATGCGGGCGCACAAAACGTTAAACGCCGAATAGGATTT 
TAACGCAAATTAGCACACCGATAGCGGTTTTTACTTGGAATTTGGAAAAAATTTACATTC 
CTCCGGGCGGGCAGGCAGGTTCAGACGGCATCGTCAGGCAAAAGGCGGCATCGGAAGAGG 
GGTAAAGAAGGGGCGCGCAATCCGGATTATTGATTCATCGCAGGTAAATTCCGGTTATCG 
25 GGCTTGTGTGTTTGCGCGTCCGTTTATAGTATGGCGTTGCCGCAGCTTGGAATCAGGGCG 
GTTGTTTCATATCTTATTTTTATTGGGGAGCTTTTATGAATATCAGGTTTTTCGCGCTGA 
CCGTACCGGTTTTGTCTTTGGCGGCCTGTGCCGTGCCGGAGGCGTATGATGACGGCGGAC 
GCGGGCATATGCCGCCCGTTCAAAACCAAGCCGGCACGGACGATTTTCGGGCGTTTTCCT 
GCGAGAACGGTTTGTCTGTGCGCGTCCGCCATTTGGACAGCGGCAAAGTCGCGTTGCGGC 
30 TGGACGGCAGGCGTGCCGTCCTCTCTTCCGACGTTGCCGCATCCGGCGAACGCTATACCG 
CCGAACACGGTTTGTTCGGAAACGCAACCGAGTGGCACCAGAAAGGCGGCGAAGCCTTTT 
TCGGCTTTACCGATGCCTACGGCAATTCGGTCGAAACTTCCTGCCGCGCCCGTTAAACGG 
GGCAGCCTGTTTGAACCGCCGTCCAGATTTTTCGGGCGGTTTTTTGTGTCGGACGGACGG 
TTTTTTGTGTCGGATTTGTTTTGCAGTTCGGCCTCCGGCAGGGTTCGGGCTGCCTGATAC 
35 CGTCCGTAACTTCGGGTATTGCCGAGTTCGTCGGCAACGGCCGCTGCGGCTTGGGCGGCG 
TTTTGCCGAACGCCTGCGTTACTTCCCTTTGTAGGTCGATCTCTTTGGCAACCGCGTCTT 
TGTCAAAGCTGTTTTTCAGACGGCCTTTTGTCAAATATTATCGGCAGTGGCTCAATGCCA 
ACTTTAAACCTGCTCCGATTTCTTCAGGGCTGTTATCCAATGATAAAATGACATCGTCTG 
CATCAATGGCATTCCACGCTTCCAGCTTGACATGGCGGCTCGGGCTGATTTTCAGGCAGC 
40 CGTTGTGCAGCCAAATATCCACGCTCATCATGTTTTTAAATAGGGCGCGTCTGGTTTTAT 
AGCCCAAGTTCCCGCATAGCTTGGCAACCCAATCCTCATAGCGTTGCCGAATTTTTTCGG 
TATCAAAAAAATCTTGGTCTTCTGGACTGTCATAAACGAAAGTCCTGCTGTTTGCCAACG 
CTTGCAAGACTGTCGTGCCTAAAGTTTCATTGTCGGTATCCAATGGCAGGATATGGGGGG 
GATATAGGTGGTCTATTGCCGTTAACCCCAAACCTGAACATGTTTGAACAATCAGAGTTT 
45 CTTTATTAGCATCAAAAACTGCCCAATAATTTTGATTCTGTTTAAAAATCATTATTTGAT 
CTCCGTAATTTTGACTGTATAGTGGATTTAACAAAAATCAGGACAAGGCGACGAAGCCGC 
AGACAGTACAAATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTT 
CTCTTTGAGCTAAGGCGAGGCAACGCTGTACTGGTTTTTGTTAATCCACTATAATGTTCG 
GATTTTTGCCATACTCTACCACACGTTGCAACTGCAATCTTTGCTCCTTATATATTGCAC 
50 CCCATCAAAGGGCTGCATTACTTTTCTTTCTAAAGATTACTATCGTATAAAAAATATTTT 
TCTTAAACGACAGGGATTGCGCCCGCGCCATATTCAGACACCGCCCGGATGTTGCGCTGC 
CCGATCGGATGCTTCAGACGGCATCGGAAGGGTTTGCAGTTTTGGAATATGAAGATGATA 
ATGTCCGCGAGATTGACGGCATTTGAAAGCGGTTATTCCGCATACCGGAGGATACGAAAT 
GAACGAATATTCCCAATTAATCAAGCATCCCGATATTTCCCTTCCCCCGGTTTCAGACGG 
55 CATCAAAGTCGATAATCCGGCAACGGGCGAGACTTTGGCGTTTGTCCGCAAGACGGATTC 
GGACAAGCTGAAAAACCTGATTCAAAAAGCAGCTGCAGCACAAAAATTATGGGCGGCAAA 
AACTGCGTTGGAACGCGCCGATGTGTTGTGGCGTTGGTATTTTCAGATTAAAGAAAACAA 
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AGAAGCATTAGCGCGCCTGATGACGATGGAGCAGGGCAAAAGCCTGACCGAGGCGCGTGG 
CGAAATCGATTATGCGGCTTCGTTTGTGCGCTGGTTTGCCGAAGAGGCGCGGCGGATTGA 
CGGCGATGTGCTGACGAGTGTGAAAGCGTCGCAAAAACTGGTCGTGTTGAAACAGCCCGT 
CGGCGTTACCGCTGCGATTACGCCGTGGAACTTTCCGTCCGCGATGATTGCGCGCAAGGC 
5 CGCGCCTGCTTTGGCGGTGGGTTGCGCGATGATCGTCAAACCCGCATCGCTCACGCCTTT 
GAGTGCGTATGCCTTGGCTTCGTTGGCTTACGAAGCGGGCATACCGCAGGATTTGTTGCC 
TGTTGTCAGCGGCAGTGCTTCGGAAATCGGCCATGAATTTGCTACGAACCCGATTATCCG 
CAAAATCAGCTTCACCGGCTCGACCGAAGTCGGCGCAAAAATTTTTGCCGACAGCGCGGC 
GGACATTAAAAAACTCAGTTTGGAGCTGGGCGGCAACGCGCCGTTTATCGTGTTTGACGA 
10 TGCCGATTTGGACAAAGCCGTCGAAGGCGCGCTCGCCAGCAAGTTCCGTAACAGCGGTCA 
GACCTGCGTCTGCACCAACCGCGTTTACGCTCAATCCGCCATTTACGACGAATTTTGCCG 
CAAATTGAGTGAAAAAGCAGCCGCGCTCAAATTGGGCAACGGCTTGGAGGATGGTGTGAA 
CCAAGGGCCGCTGATTGAGGAAAAAGCGGTGGAGAAAGTCGAGCAGCACATCGCCGACGC 
GCTTGCTAAAGGTGCAAGCTGCCTGACCGGCGGCAAACGCAGCGCGTTGGGCGGAACGTT 
15 TTTCGAACCGACTGTTTTAAGCGGCGTAACGGCGCAAATGGCGGTGGCACGCGAAGAAAC 
CTTCGGGCCGTTGTGTCCGGTATTCCGTTTTGAAACCGAAGCCGAGGTCATCGAGGCTGC 
GAACAATACGGAATACGGTTTGGCAGCTTACCTTTTCACCGCCGACACCGCCCGCCAATG 
GCGCGTCGGCGAAGCCTTGGAATACGGTATGGTCGGCATCAATACGGGCTTAATCAGCAA 
TGAAGCGGCACCGTTCGGCGGCGTGAAACGTAGCGGTTTGGGACGTGAAGGCAGCAAATA 

20 CGGTGCGGACGAATATCTAGAATTGAAATATCTGTGTATGGATGTCGGGTGACGGATGCC 
GTCTGAACGGCAGGATTTCAGACGGCGCCGCATTTTAAGCAGTCTCTATCTGTTGTACAA 
TGCGCCCTGTTTTTACGGTTATTTTTGATTTGAACAAGATATGATGGAAAACGGAAAAAC 
AGTCCCGAGATGGCGTTTTGCCTTGAAAAGTGCGGGCTGGCACCTCTTAATCAGCCTGTC 
GGTTGCAGGGCTGGCGGCATTGCTGGTTTTTAAGGTTTGGTATCCTTATCCTTATGCCGA 

25 GCTGACGGGAGGGCTGTCGCTTTATCAGCTGGTGGTGGCTGTCGATATTGTATGTGGTCC 
GC TG C T GAC T T TAAT TTTGG CAAGCCCGAAGAAAAAGACAAAGGCACGCATGGTCGAT TT 
TTCCATGGTCGGCATCATCCAGCTGGCGGCTTTGGTGTACGGTCTGCACAGCGTTTCGCT 
GGCGCGTCCTGTGGTGGAAGCGTTTGAACAGGATCGTATGACCATTGTTACGGCGGCGGA 
AGTCGTGGTCGAAGATTTGCACAAAGCCCCCGAAGGGCTGCAAAGCCTGTCGTGGTTCGG 

30 CATCCGCCGCATTGCATTGAAAGAACCTGAGGATGCGGATGAGAAGAACAAGACGCTGGA 
TTTGTCCCTGAAAGGTATCGAGCCGAGTATGCGTCCCGACCAGTGGCTGCCGTATTCCGA 
CAAGGAAGCAGAAGAAATCCGCAAACATCTGAAACCGCTGAAAGTCTTGGCGGATGCGAG 
AAAAACGACGGTTGCGGACATTCTGAAACAGGCAGGTCTCGCCGAAGGGGAGGAGCTGTA 
TTACCTGCCGTTTACCAGCAGCAGGCAGAAAGAGTGGATAGTCATTACCGATAAAGAGGG 

35 CAACACCAAAGGCTACGCGCCGATAGACGGCTTCATCATCACCCCTTAAGCGTTGGGACT 
CCGTCCGCACTCGAACATCCGTTCTTCGCGGCGGTAGAATCAGACTGTATTTGAGAGGGG 
CGCAACCCCTCAATCAGGGCAACACATAGGGGAAGGCTTTATGTGCCGTCCGTGTGTTGA 
AACATTTCAAAATAAGCTCATGCCGTCCGAACATCCTTTCAGACGGTATGGCGTTTTGCC 
ATTGCCCCGATAAGCTGTTAAACTATTTAAATTATTTCGACCGAAGGTACACGCACATGC 

40 AAGACCCCGAGCAGAGCAGCAAGCCCGCCCGCCGTTTTTTGTGCGTACCGTCTGTTCAGG 
CAGCTTGAGCGCTTCAGGCTGCCTTTTCGCGTTTGAACTTGAGGAATACGAAAATCATGG 
ATTTCAGTTGGTTGGCAGAACCGCATACCTGGATAGGTTTTGCCACGCTTTTGGTGTTGG 
AAGTCGTATTGGGGATAGACAATCTTGTCTTTGTGGCGATTTTGGCAAACAAGGTCCAGC 
CCGCACGGCGCGACCGCGCACGGATTATCGGGCTGGGGCTGGCAGTCGTCATCCGCATCA 

45 TTATGCTTGCTTTTATGGCGCACATCATCACGCTGACCGAGCCGCTGTTCCAAATCGGCG 
GCCTCGCCGTTTCCGGCAAGGACATGATTATGCTCGCGGGCGGTATTTTCCTGCTTTACA 
AAGCCACCACCGAACTGCATGAACGCCTCGAAGGGCACAACCGTTTTACCGTTGCCGACA 
GCCAAAAAAAACACGCGCCGTTTTGGGGCGTGGTCGCGCAAATCCTGATACTGGATGCCG 
TGTTTTCCATCGATTCGGTCATTACTGCGGTGGCGATGGTCGATCATATCGTCGTGGCGA 

50 TGGGTGCGGTCGTCGTCGCGATGGCTGTAATGATTTCTGCCAGCAAACTCTTGACCGAAT 
TTGTCGACAGACACCCTACCGTCGTGATGCTCTGCCTTGGTTTTTTGTTGATGATCGGTT 
TCAGCCTGATTGCCGAAGCCTTCCATTTCCACATTCCCAAAGGCTACCTCTACGCCGCCA 
TCGGCTTCTCGATTTTAATCGAATTGTTTAACCAGATTTCGCAGCGCAACAGCCGCAAAA 
ACGACTACATCGGCAGCTCGTGGCGCAAGCGCACCGCCGAAAACGTCTTGGGTATGATGG 

55 GTATACGCGAAAGCGTGCTTGCCGACGCGGGCGGCGAATCCGGGGACGACGCGCATTTTG 
AAGAAAACGAAAAATCGATGATACGCAGCGTGCTGACGCTTGCCGAACGCCCGATTATGG 
GGGTGATGATCCCACGCCGCGACATCGAACGGCTGGACATTTCCCAAAGCCGCGAAGAAC 
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AGTGTGCCCAACTGCAAAACACGCCTTACAGCCGCCTGCTCGTTGTCGGTAAGGCGGGCG 
TGGACGAACCTTTGGGCTACATCAACAAAAAAGACCTGCTGTCCCAACTGCTGGAAACAG 
GCGGTCTCGACATTCAGACGGCATTGCGCCAGCCGCTCGTCCTGCCCGACAGCACCACCG 
CGCTGGGCGCAATCGAACTCTTCCGCCAAAGCAGCGCGGATTATGCTTTGGTGGTGGACG 
5 AGTTCGGCGCGGTATTGGGCATGGTAACCATGAAAGACCTGCTCGAAACCATCGCAGGCG 
AGTTCCCCGAAGAATTTGAGCGCGAAGAAGAACCAGCCGTTCAGGGGAATCCCGATGAAA 
GCCTGACGGTGGAAGGCGCGTTGGAATATGTGGAACTCGCACCGCAACTCAACCTGCCGC 
AGCAGGAGGAAGATGCCGATTTCCATACGGTTGCCGGGCTGATTATGGAAGAATTGCAAA 
CCATCCCCGATGTCGGCGATTTTGCCGATTTCCACGGCTGGCGGTTTGAAGTGGTCGAAA 

10 AAGAAGGGCAGCGCATCGAGCGGGTCAAAATCACCAAATTGCCCGAAGAATAAGCATTCA 
GGATAGAAAATGAACGTTTTGATTTCCAACGACGACGGCTACCTCTCCGAAGGCATTGCC 
GTTTTGGCGCGCGTTACGGCGGAATTTGCCAACGTCAGGGTGGTCGCGCCCGAACGCGAC 
AGGAGCGGGGTCAGCAATTCGCTGACGCTGGAACGCCCTTTGCAGTTGAAACAGGCGCAA 
AACGGGTTCTACTATGTCAACGGCACGCCGACCGACTGCATCCACATCGGGCAGTCTGTA 

15 TTTTCGGATTTTCAGGCCGATTTTGTCTTTTCGGGCATCAACCGGGGCGCGAATATGGGG 
GACGACACGCTTTATTCGGGGACGGTTGCGGCGGCAACCGAAGCCTACCTTATGGGCATA 
CCCGCCGTGGCGTTTTCCTTAAACGACGCTTCCGGACGCTATTGGGCGACCGCAGAACAG 
GCACTGTGGACATTGTTGGCGCATTTTTTCAAAAACCCCCCGCAGTCCCCTATTTTGTGG 
AACATCAATATCCCCGCCGTTGCGCCGGAAGATGTGCGGGGCATTAAAATCGCCCGTTTG 

20 GGCAGGAGGCATCACGGTCAGAACGTCATTCCCGCGCGCAATCCGCGCGGCGAACAGATT 
TATTGGATAGGACCGGTCGGCGAAGTTTCCGATCGGGAAGAGGGAACGGATTTCGGTGAA 
TGCGGCGCAGGTTTCATTACCGTAACGCCGCTGCAAATCGACCTGACCGCCTATCCGGAC 
ATGGCGGAAACAGCGGCGTTCTGGCATGCGGACTGACCGTTTCATCAAATATAGTGGATT 
AACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGC 

25 TGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGT 
CCTGATTTTTGTTAATCC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 54>: 
gnm 54 

30 CCGACATGGAAACCATCACCATCCCTAAAGAAAATTTCGACGCTTTGCTAAATCTCGCAA 
GAACCGCCGTCGCCCTGAACGAAAATTTTATTCCAAAAATAAATTACGGAGCATCCACCA 
TACCAGCAGCCGGCTTTGCCGCACTTAACGAGTTTGGAATAGCCCGCTCCACCGTGGAAT 
CTTTGGAAATTCTCAAAATTAAATAACCTCCTCGGTATTGTCATCCCGTGATACCGGCAA 
CCTAACTAACCTCTCTTTAAAGGAAAATCAAAAATGGAAACCCAAGAAAAGAAATTTGTT 

35 CCTGCCTCCAAGCAAATACCGACCGTAAATAGCGGCTGGTTAGACCGTGAATTAGGCGAA 
GcCATGAGTGAAGCGGTGCGTGCCTGCCTTGCTCACGGTAAACAGTCAGAAATTACTGTC 
AAGCTCAAAATCCAACCCCAAAACATCCAAAGCGGAACGGTAAAAATCAGCCACGATGTA 
GCAACCAAACTGCCCAAAGAAAAACGCGAAGGCGGCATCGTCTTTGCTACACCTGACGGC 
AAC AT C C AAG CC GAC G AT C C G G C AC AAGG AAAAT T G AAAC T C AAAC AAG T T T CC AAT AC G 

40 TCAAGCACGTTGAAAATGGTCAGATCCAACTAACTCAAACACAAAAGGAAATCTAAAATG 
GAAACCCAAGAAAACATGATTAAAACCGCCTTACAAGCAGCTCAAAAACCTTTTTTTGAG 
TTTGCACCGAACAATACTCCGCTTGTATTCACACCAGACCAAGACGGTGGCTGGAGATAC 
AAATCACACCCCGAATTGATGCAAAACCCGTACCGCAAGTGCGGCAAATTCCTCATGCAC 
GATACCGCCAGTCTTATTAAGTTTGTACAAAAACACAAACAGGACGGCACACAAATCTAC 

45 ATTGATGCCGATTTCAAATCAGGGCGTATTGATGTCACCGCCGTCATCAATGGCCATACG 
CAACAAGCTCCGGGCTGGCTCGATTTTTATGCCGTATACACCCCGCAACACACTACATCG 
GCATCCAACTGGCTGAACAACAATGCGCACCGCATGAATCAGATGGAGTTTTCCCATTTC 
CTGACCAACAATGCCCGCAACATCGTATCCAAAAATCCCGGTAACGAAAATTCCGTTTAC 
CCGACCGCCGCCGAAGTATTGGATTTCGCGCTCAATCTCGAGTACACCGAAAAAACCACC 

50 TTCAAACAAGGCTATCGTGAACAGGACGGCAGAATCAACTTTACCTTCCAATCCGAAGAC 
TCAGGGCAAACAGAGAAAAACCTCAAAATGTTTGAACGTTTCGGCATCGAGTTCACCCCG 
CATCAAGGCGGTGCATCCTACTTTGTTGAAGCCCTGTTGAAATTCCGCATCGACAAAAAC 
AGCGGCGCACTCGTCCTGTGGTACGAATTGCAGCAAATCGATGCTGTAATCGAACAAGCG 
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GCAAAAGACATTTCCGAAGCCGTACAAAAAGCCTTCCCTGAAATCGACATCTATTTCGGC 
GTAATCGCCTAAAAAAAAGTCGTCTGAAATCGTGAACCTTCAGACGACCTCCACAAAAAC 
C C AAAT CC G AAAGAC C C C AAAAT G AC CAT CACAG AAGAAT AC T CC ATCG AC AT C C G AG T A 
AC C T C AG AAC AG G GG AAAAAC G AC T AC G G C T ACC C CACCGAAC GC TACGGATGC G ACAT C 
5 ATCAACACAGACGGGGAGCTACTTGTCGGCATAGAGCCAGAGTACAAAACCCCCTTTGCC 
GCCGTCAGAAAGGCGCTCATCTGTCTGACAAAAGACAACCTCAAAAACGCTGCCTGATAT 
TAAGCCGTTACCCCAATAATGAGGAATCAAAATGAAATACTTGATCCGCACCGCCTTACT 
CGCAGTCGCAGCCGCCGGCATCTACGCCTGCCAACCGCAATCCGAAGCCGCAGTGCAAGT 
CAAGGCTGAAAACAGCCTGACCGCTATGCGCTTAGCCGTCGCCGACAAACAGGCAGAGAT 
1 0 TGACGGGTTGAACGCCCAAATCGACGCCGAAATCAGACAACGCGAAGCCGAAGAATTGAA 
AGACTACCGATGGATACACGGCGACGCGGAAGTGCCGGAGCTGGAAAAATGAACTTTCAG 
GAAGAAAACGAGAACATCAAGAATGACATAGAGATTAATCTCTTGCATTCCGCTGAAGCC 
GACAGCGTGGAGGCAATGATGGACTTGGCGGTTTACGGGCTGGCGGCGATGGTTGCCAAA 
CACAACAAAACGCGCGGCGAGCAGCTTGTGTTACAGGCGATTGCCGGTCATATGCGGAAG 
1 5 CTTTTGGCCGCGCTTCCCGAAACCGAGTCATTGGTGCAGACCGGGAAGGTTTACCGCCGA 
CTTGAAGATTTGATTTTTAAAACGTATTTGCCGGAGCAGTAAAGATGAACACGAATCAAG 
ATACGATTCCATTTGGCGGCAACCTTGTGATTTGCTGTTCGACGGGAAACGGCGGGGACG 
GGCGGTTTTCTTGTCTGATTACCGATCAGATACCGGATTTAAATCTTGTCAGAAGCGGGC 
AGGCGTTCCCGATGTTCATTTATGAGTACGAAACTAGAGAAAAAAGGAAAGCCTGATGGA 

20 CACCCTATTAAAAATCATCATCGCGCTGTCATTTTCCGGCGCTGAGGCATTGGCGGTATG 
GCTTTTCATCACGGCCGCCGATGCCGTATTACGCCGCTTCCAGAAACCGAGTCATTACAG 
GAGAGTAAAAAAATGAACATCAACGAACTGGGCGCAAGGATAGACCGCCCGACCATCCGC 
GAACTGATTGCCTACGCAACCTGCCGCAACCGCCCCATTTCAAACTCGACACTGCTGCGT 
ATGGAAAAAGACGGACGGATACCGTGCCGTCTGAAAACCCCACTCACATCCCCCGTATGG 

25 GACACCCGCGAAGTTTTGGAAGCCCTGGGGTTACAGCAATAAAAAAACGCCCGATTAGGG 
CGTTTTCACATTCAGACGGCTTTTGTATTCCCTACTGCATCAAACCGACGACAGGTTGCG 
GATTTCGGGCAGCATCGGGCGGATTTTTGCCGCGTGTTCCGCGTCGGCGTGTGCGTTTAA 
GGCTTCGAGGGCGTTTGCGGCGGCTTTGAGGCGGCTGCGTGTTTCCGCCCAGACCGTCCA 
CATCGTTACCGCCTGTTTGCAGCCGAGCTGCTTCAGCGGCAGGGAAACGTCTCTGCCCAT 

30 TTGGATGGCCCACGCGCCGTATCTGACGGCAACGGCGAGGTCGTACAGGGCGTTGCCGCT 
GATGGGCAGGGCAGGTTGCGGTGCGGGCAATGGTTCGCGGTCGAGGACTTCGCCGTACAG 
CACGCCGTTTTCAACTGCCACGCGGCCCATCACGCTTAAAACTTCGGGGAACTGTTCGGC 
AGGTACTTCTTTGTAGCTGCATCCGAACTTGCTTTTGACGGCAGACCAAAGGGTAATGGC 
GATACGCGCCTGCGCTTCTTTGGGTGCGGATTTGGTCAGGGCGTTGTGCAGTTTTTTGAC 

35 GGCTTCGATTTGTTCGCCGGTCAAGCCGTCCGGAAGGGCGCGGGTGGGTTTGGGGGTAAC 
TGTTTTTATGCCGTCTGAAATTTTGCCGTTAAGTAAAATTTCAATCTGCTCATCGCACCA 
AACCGCAAATTTCGGATTAAGCCAACGGGCAAAGTGAATAGCGAGTTTGGGATGCAGCCA 
TGTGCCTTGCTCACTGCCACCACGCTTCACGATAACTATTTGATTTGCTTCCGTTAGGAT 
TTTTCTCCTAACGCTTAAATTCTCAGCAAGTGCAGAGATATATTGTTGAGTTTGTTCACT 

40 TTTTAGGTAGTCTTTAGGTAACTTGCCAAAGTGAGATGCAATGGCGGTTGCATTTAAAAA 
ACCGTCTTGACGGAAAGATACAGGGGTGTTACCAAAATTGAGAACAGATACGTTCATGAT 
AGTTTCCTAGTTTAGTTTCGAAAGACCCAAATGGGTGGTCGGGAGGTTCGAAAACCTACT 
AGAAAAGGCCGGCGTTATTCCCCTTGCGGGTATTGTATTCCGCACCCTCCCGACCATAGG 
AAAC T AGT T C G GAT AT AT C G AAAC AAAC AAC CAAACAAGAAAAC TTATGGACG T AAAAAA 

45 TTCACGCTGACGGGGTAAATGCCGTTCTAGTAGAGGTTTTCGACGCCTCGTGTTTCGTAA 
TATATCCAATCTTTCTATTTTCTGCAAGCATAAAAAAGCCGCCATGTGGCGGATAGGGTC 
GCGGTCTTCAACAGCATGTAGGATTTAGGAATGCCCAAATTGGGCGCAGGGGTGTTGAAA 
ACACGCAAACAGGCGCGCCGCCAGCCTTACGGGTAGGCGCACCCCCACATAGGAGTAAAT 
CGATTTGATACGTATAGACGTAAAAAATTCCACTCTATCGTGTTGGATATACGCTGTTTG 

50 TCAGGTGTTTTCAAGCACCGTGGGAAATATTATATAGAGTTATGGAAATGTGTCAAGAGA 
ATTAGCCCAAATGGGCGGACACGCGGTTAAGAACCCACATAGGAGGGCGGACTTATTCCC 
CTTTCGGGTCTTGTATTCGTCGCCCACGCGGTCATAGAAACTTCCTGCTATCGAAACAAA 
CAACAAGGAAAGAAAACTATAGACATGAAAAAATCACATTGACGGAGTGATTGCCGCTGT 
AGTGTGGTTTCTGACGCCACGAACAGGAATATAAAACAAAACCCCCTGCACATGCAAGGG 

55 GTTTCCCAAAAAACCGTAGGCGGCAAACTGAAAGGCCGTCTGAATTTCAGACGGCCTATG 
TTGCGGCGGATGTTAAGCTATTAAGCTATTTGGTTTTCAGAGGCTTTTTCTTCCATTTTC 
GGGCTACGGCTTCAAATTCTTGAAAGGCCGTCGGTGCGCTCCTGATACGGCGTATTTCAA 
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AAATAAAGCTGCTTAGGTTGTCCCAGTCACGTAACAGCATGGAGTATTCGAAATCTTTAT 
ACATTTTCTCGTGCAGTGCTCCGCCTAATACGCCCGCACAGACAAATTCGCGCTGGTTTA 
AAACTGTCAGTATGGCTTCACGGTCTTTCTTCTTGTCCGGGGTATCCGATGTATAGGTGG 
CGAGTATGCATCCGTCTGTTTTTGCCAGCCCGTTTACTATGGTTATGGCTTCTTGAAGGG 
5 CGGCATTGTTACGTTCGGCCATGATCAGCGCGCTTTTTGGCGTTTTCTGTATTCCTCATG 
ATGCCGTAAGCGGCAACAAAAACGCCGATAACAGTCAATATCGGCGTTGCTATCTGTATT 
AGGTTGTCAGTCATTGCCGTCCCAGCCGTCTGAAAGGCGGAAATCACGGCTTTCCGAATA 
AATATGTCCCATTGTCATCCCCTTAAGCTGATGTTGAAAATAAATCCTTGCGTCGGAATA 
TACGGCATTGCTTGACTATTTTCAAGATTCTGTACCTCGTGAACCGGACTATACAAAAAA 
1 0 ACCGCCTTCGTGTAAAGCGGTTCTTAAATCGCCCGTTAAGGCGGACACAACGATAGCCAA 
ACTGGAACAGGAGGCGGCAAAGGCGGGTTTGTCCAAAACAGCCTTGATTGAAAGGCTGAT 
TGGGGATTTGTAGGCGTTTGCAGATACGACAAGGGGCGCATTCCGCGCCCCATCACACGC 
ACGGACGGCTTGTCATCGCCTGTCGCCCGTGCGCGGCTGCCCATATTTCAGAACAGTCTT 
GCAAGCCCCTTTAAGGGAACGGTTTTATTCTAGTACAGTTTGAATGCCTTGGCAACGGCT 
1 5 GTTTTAATCGCCTGAAAATCCTCTTCACTGATTATTGGAATGCAGCGGTCGCGCCCTTTG 
GGTTTGTATCGGTCTAATCGTGCCAATCCGACTGTTGCCGTCATGTCGCATTTTGCCCAA 
CATTGGATGTGCGGCTTGTCCGGTAAGGGGTTTCCACTCATTTTGTGGTGGTAGTCCGCC 
AAAGGGACAGGTTCTGTGCTGCTTAAGGGTACGACCGTTACCAGTTTGCCGTTGTGCCTG 
TTTCGCGCTATGACGACGACAGGGCGTTTCTTGACCATTTCCGGTTCTTCATAACCGCGA 
20 AAGTCGCACATGATAACCGAACGTTCCCTTGGTTGGAATTTTAAAGGCATTAGCCGCTCC 
TGACGATGACGGGCTGCTATTATAGCAGTTCTTACACAAAAAACCGCCTTTGTGTAAAGC 
GGTTGCAAAAAAGCCTTCCAATAAAAATGCGGAAACGGTTTTTTATTTGCGTTTCCGCAT 
AATACTATCCACCTTCAGAACCTCGCGCAAATAAG7ACGCGCAAGCGAGCGCAAACCGTG 
CGCCGTCGTATCCAGCCCCGCCCGCTGCATCGCCACGCGCGGACTTTCCTTATTGATATG 
25 CCCTTGAAAATTCACACTTTCAAACACAAACCGCCCGTTCACATTCAACGCCCGCGCCTG 
ATCCAACACCCACTGCATCGCCCGCGACAGCGGCACATCATGCCCCCGCCGCTCCTTTTT 
CCGTTCGGCGGGGATACGCCAAACCTCCCCGTCCAACTCCGACCACTCCATCAACGCCGC 
CTCCTGAATCCGCGTCATTGTCAACAGCAGCCAATAGATACAAAGCCGCGTTACAGGATG 
GATACGCACCCTGCCCGCATAAACCGCAAATTCATTGCGCTGCTCCAAAAAATCAATCAG 
30 GCGCGGCAATTCAGACGGACTCAACGCTGCCATATTCCCCGTTTTCGCCCGTTCAAACAC 
ACCCGAACCGATTTGCGCGACAGGGTTGATTTCCATCATTCCCGAACCGACCGCAAACGC 
AAACACCATCTTCAGACTGTTTTTCGTTTTGCGCAACGTATCAACGATACCGCGCGCCTC 
CATCACACGCAGACAGCCGACCACATCCGCCGTCCTGATTTGACGAATATCAAGATTGCC 
GATAGCCGGAAAAACCCACCGCTCAAAATTCCGCATAACCTGTCCGGCATACTTTTCAGA 
35 CCGCCCCTTCGACCAACGCACAAACCAATCACGCGCCACCTTCTCAAAAGCAAAATCCGC 
CCGCACCTTCTTATTGACGACATTTTCCCCGTGCGCCCGTTTTCGGCGCACCTCCTCCCG 
CCATTCCCGCGCATCGGCCAGCGAAAAATCAGGATACCGCCCCAGCGAAATTGTCTGCTG 
CCTTCCATCCTGCACAAACGACAGCTTCCAACTCCGCCCGCCCGTCGGGTAGACCCACAA 
AGCCAGCCCGCCCCGTCTGACAACTTATACAGCTTATCGCGCGGCTTCGCATTTTTAACC 
40 TGATTTGCCGACAGCGGCGTAATGATTT.TCGCCATTATGGTAATTTCCCATTTATCCAAA 
AATTACCATACACATTACCATAAAAAAATGCAATAAGAAGATGCCGCAAGATTGCAAATG 
ATTTGCTTTGATGCGTTATGATAGGGCAAACCGATGATTTTTATATGGTAATTGATACAA 
CTTGAACAAAAAAGAACCGCCCCGAATCAGGGCGGTTTTGTTTTGTGGCGGAAACGGTGG 
GATTCGAACCCACGGAGGATTTGCACCCTCAGCGGATTTCGAGTCCGCTGCATTCAGCCT 
45 CTCTGCCACGTTTCCGATAATGCAGTAAAACCAAATAAAAATACAATATTTGCGGCTATT 
GCATTCTTATTTGGTTTTACGCTCAAAAATTGGCGGAAGCGGTGAGATTCGAACTCACGG 
AGGGCTATCAACCCTCGACGGTTTTCAAGACCGTTGCATTAAACCACTCTGCCACGCTTC 
CGTCTTCTTGAAGATTAGGAATAATAATGAAATTTATACATTTTGCCAAGCACTTTTTTC 
GGAAAATACTTAATTTATTGTTTTCACTTTATTTGTTCCGAACGCATAAAAACCCATTCG 
50 CTTTCATTTGAAGCCGCGTCATTGAATGCGTAGCCTTCGTAATTAAAATTTTTCAGCATT 
TCAGGGTCGGTAATATGATGTTCTGCCGCATAGCGCACCATTAATCCACGCGCGCGCTTG 
GCATAGAAACTGATGATTTTATATTTACCGTTTTTTTCGTCTTTAAATATTGGGGTAATC 
AGCCGCGCCCGAAGTTTTTTCGTGTTGACGGACTTGAAATATTCCTGTGAGGCAAGGTTG 
ACAAGCGTATTGCTGCCTGCTTGGGCAAGCGTATCATTTAAAAGGTTGGTAATGATGTCG 
55 CCCCAAAACTCATACAAATTCTTGCCGCGCAAATTGGCAAATGCCGTCCCCATTTCCAAA 
CGATAGGGCTGTATCAGGTCTAACGGGCGAAGAAGACCGTACAGACCGGACAGCAGGCGG 
ACATGGTTTTGCAGATAGCGTATCTGTCCAATATCCAATGTGTTTGCATCCATACCTTCG 
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TAAACATCGCCGTTGAACATAAAGACCGCCTGTTTGGCGTTTTCCGGCGTAAACGGCGTG 
TTCCATTCTGCATTGCGCTGCGCGTTTAAGAGGGCAATTTTGTCGGAAACGTGCATCAGT 
TCGGCAATCTGTTGCGGCGCAAGCTCGCGCAACTGCTGCATTAGAATGTCGGACTCTGCC 
AGCAGGTCGGGTTGGGTAAACTCGCTGACAGGGGCAGGGTCTTTTTCATTAAGGTTCTTC 
5 GCAGGGGAAAGGACAAAAAACATAATCTGCTCGGTATTGTGTCAAACACGGGGATTTTAA 
GTTTAAACGTGTTTGCGGGCAAGCCGATTAAAAGTGAAGTATAGTGGATTAAATTTAAAC 
CAGTACAGCGTTGCCTCGCCTTGCCGTACTATCTGTACTGTCTTCGGCTTCGTCGCCTTG 
TCCTGATTTTTGTTAATCCACTATAAATACCGTTATAGCAAATTCAACCGTAAAATATTG 
AAAAATGCCGTCTGAACAAAAGTTCAGACGGCATTTTTTTATTCTTTACCGATATAGGGA 
10 AACAATGGTTTCCGCAGCTTTGACACAAGTTGCGACATCGGCAACCAAAGCGATACGCAC 
ATAACCTTCCCCGGGATTGCCCTGTTCGGTATCCCGCGCCAAAAAACGrCCGGGCAATAC 
TTGGATAGCCGCTTTTTGCCATAAATTGCGTGCAAGTGCCAAATCGTCGCCATCAGGGAC 
TTTCAACCAGATGTAAAACGAGGCATCCGGTAATTTAACGTCAAATACCTGTTGCAAAAT 
GGGAATAACGCGCTCAAATTTTTCCTGATACATACGGCGGTTGTCGATAACGTGCTGTTC 
15 ATCATCCCAAGCGGCAATGCTTGCGCGCTGCACGGGAATACTCATTGCACTGCCGTGATA 
GGTTCTGTAAAGCAGAAAGTTTTTAAGCAGTTCGGCATCGCCGGCGACAAAACCGGAACG 
CAGGCCCGGAACGTTGGAACGCTTGGACAAACTGGTGAACATAAGCAGTTTTTGCCTGCT 
TCGACCCAACTGTGCAGCGGCTTGCAGGCAGCCCAAAGGTTTGTTGCCGTCGAAATAGAT 
TTCGGAATAGCATTCATCCGAGGCAATAATGAAACCATATTTATCCTGTAAATCAAAAAC 
20 TTCTTTCCAGCCGTCCAAATCCAGCACGCTGCCGCTGGGGTTGTTGGGCGAGCAGACGAA 
CACCAGTTTGGTGCGTTTCCAAACCTCTTCGGAAATACTGCGCCAATCGGGGTTGAAAGA 
CGGCGCGGGGCAATTGGCAAAATGGATTTCACCGCCGCCCAAAAGTGTCGCACCTTCGTA 
AATCTGATAAAAGGGATTCGGGCTGACAATTGCGGGTTTGATGCCGTCTGAAACAGGGTT 
CAACACGGTTTGAACAAAAGAAAACAACGCCTCCCTACTGCCTAAAACCGGCAGAATTTC 
25 ATTATCCGCATCCACTGTCAAGCCATCGTAACGGCGTTTTAACCAGTTTGCACACGCCTG 
ACGCAGTTCAGGCAGACCGGCCGTCAGCGGATATTTTTCCAACTCGTGCAATGAGGCGGT 
CAGCGCATCCGTAATGACTTTCGGTGTCGGATGTTTCGGTTCGCCAATGTGCAGGGGGAC 
GGCTTCCAGACCTTCGGGCGCGGAAATGCCCTGCATCGCTTCACGCAGTCGGGCAAAGGG 
ATATGGTTTGAGTTGGTTGAGTAAGGTATTCATGATTTTCTCCGGTTGTCGGTATATCGG 
30 AAGATATGCCGTCTGAACCTGACGTGTCTTTCAGACGGCATTCTATATTTTTAGTGAGAA 
CCCGTACTGCCGAAGCCGCCCTCACCCCGGCTGCTTCCGACAAACTCCTCGACACGTTTG 
AAGCCCGCCTGCACGATTGGCACGACAACCATCTGCGCGATACGCTCAAACGGTTTGACA 
GTAAACGGTTCGCTGCTTCTGTTCCATAACGACACCTTCAATTCCCCTTGATAATCGGAG 
TCAATCAAACCGACCAAATTGCCCAAAACAATGCCGTGTTTATGCCCCAAGCCGGAACGG 
35 GGCAGCAAAACGGCGGCATATGCGGGATTCGCCAAATAAATTGCCAAACCCGTCGGCACA 
AGAAACGTTTCACCCGGCTGCAAAACGACTTCCTCATCCAAACAGGCGCGCAAATCTAAA 
CCTGCAGAACCCTCCGTTGCATAGACAGGGACAACATCCGCCATCCGTTCGTCCAATACT 
TTCATTTCTACTTCAATATTCATCGTCTTGCTCCTGCATACGGCCGGTTTCAAAGATGGG 
AGATTATACACAAGCCGTGTTTACGCTGAAACACGGCAAATCGGTTTTGTTTTGAAATCC 
40 GTTGCCAGTGTATAATTCCCGCCCTTCCGGTTATGAAGACGAACATTATGCACACCTTCC 
CCGCATAACGAATTTATACGCGGCATCAAAGAAAGTTCGCCTATGCTGATTGGGCTGCTG 
CCTTGGGCATTAATACTCGGTATGCAGGGCGGACAAAAAGGCATGAGCTGGCTGGAAATG 
TTGTTGATGACCAGTATGAACTTCGCCGGCGGCTCCGAGTTTGCCACGGTCAACCTGTGG 
GCGGAACCTCTGCCGATACTGCTTATCGCCACCGTAACCTTTATGATTAATTCTCGGCAT 
45 ATCCTGATGGGGGCGGCGCTTGCCCCGCACCTGAAAGGAATACCGCTGAAAAAAGCCGTG 
CCCGCACTGTTTTTTATGTGTGATGAAAGCTGGGCGATGGCATTCTCCGAAATCCAAAAA 
CGGAAAGCAGCCGGTTTGCCCGCATTCAATATGCCTTTTTATAGTGGATTAACAAAAACC 
AGTACAGCGTTGCCTCGCCTTAGCTCAAAGAAAACGATTCTCTAAGGTGCTGAAGCACCA 
AGTGAATCGATTCCGTACTATCTGTACTGTCTGCAGCTTCGCCGCCTTGTCCTGATTTTT 
50 GTTAATCCACTATATGAATCGTCATTCCCGCGCAGGCGGGAATCTAGACATTCAATGCTA 
AGGCAATTTATCGGGAATGACTGAAACTCAAAAAACTAGATTCCCACTTrCGTGGGAATG 
ACGGCGGAGCGGTTTCTGCTTTTTCCAATAAATGCCCCCCAAACTAAAATCCGTCATTCC 
CGCGCAGGCGGGAATCTAGACATTCAATGCTAAGGCAATTTATTGAAAArGACTGAAACT 
CAAAAAACTGGATTCCCACTTTCGTGGGAATGACGTGGTGCAGGTTTCCGTATGGATGGA 
55 TTCGTCATTCCCGCGCAGGCGGGAATCTAGACATTCAATACTAAGGCAATTTATTGAAAA 
TGACTGAAACTCAAAAAACTGGATTCCCACTTTCGTGGGAATGACGCGGTGCAGGTTTCC 
GTACGGATAGGTTCGTCATTCCCGCGCAGGCGGGAATCTAGACATTCAATGCTAAGGCAA 
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TTTATCGGGAATGACTGAAACTCAAAAAACTGGATTCCCACTTTCGTGGGAATGACGGCG 
GAGCGGTTTCTGCTTTTTCCAATAAATGACCCCAACCTAAAATCCGTCATTCCCGCGCAG 
GCGGGAATCTAGTCCGTTCGGTTTCGGTTTTTTTGGCTAGTGCCGCAACATTAAATTTCT 
AGATTCCCACTTTCCTGGGAATGACGGCGGAGCGGTTTCTGCTTTTCCCAATAAATGACC 
5 CCAACCTAAAATCCGTCATTCCCGCGCAGGCGGGAATCTAGACATTCAATGCTAAGGCAA 
TTTATCGGAAATGACTGAAACTCAAAAAACTAGATTCCCACTTTCGTGGGAATGACGGGA 
TGCAGGTTCGTGGGAATGACGTGATGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGC 
GCAGGCGGGAATCTAGTCCGTTCGGTTTCGGTTTTTTTGGCTAGTGCCGCAACATTAAAT 
TTCTAGATTCCCACTTTCGTGGGAATGACGGCGGAGCGGTTTCTGCTTTTCCCAATAAAT 
10 GACCCCAACCTAAAATCCGTCATTCCCGCGCAGGCGGGAATCTAGACATTCAATGCTAAG 
GCAATTTATCGGAAATGACTGAAACTCAAAAAACTAGATTCCCACTTTCGTGGGAATGAC 
GGGATGCAGGTTTCCGTACGGATAGGTTCGTCATTCCCGCGCAGGCGGGAATCTAGACAT 
TCAATGCTAAGGCAATTTATCGGAAATGACTGAAACTCAAAAAACTAGATTCCCACTTTC 
GTGGGAATGACGGGATGCAGGTTCGTGGGAATGACGTGGTGCAGGTTTCCGTACGGATGG 
15 ATTCGTCATTCCCGCGCAGGCGGGAATCTAGACCTGTCGGTTTCGGTTTTTTTGGCTAGT 
GCCGCAACATTAAATTTCTAGATTCCCACTTTCGTGGGAATGACGGGATGTATAGTGGAT 
TAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTG 
CTGAAGCACCAAGTGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTG 
TCCCGATTTTTGTTAATCCACTATACCCATAAAAATACCGTCTGAACATTGATTTTCAGA 
20 CGGTATTGGCAAAACAACCTTATTTTTTACGATTAGAGAAGGCTTCACAGCCGACATCTG 
AGGACAAGGTCTCCAAATGGGCTTGGGCAGAAGCGGCATCACGGCATTTGTATCCGTCGC 
CCACGCTGTTCATCCATACCGACAAAGTATAACCCGTCCCCGCCTTCGGAACGCCGACCA 
ACCTGTATGCCCTTGATTTTTCCTTATCGACAAACTTTACCGAAACACTATATTTTTTGG 
CAATTTTCGGATTCATCTTATAGCCTGAGACAAATATTTCCAGTTTGTTCTCGATGGTCT 
25 GATTATCGTCCAGGGGATTTTTCAAAATAAACTGTTTGGAAATATTGTTGATACCGACCA 
TCTCCGTATAAAGCTGGGACTGATAGCCTTTTTCAATATAACTTTGATAAGAAGGTATGG 
CAATGACGCTGATAATGCCGAGTATCGCGACGACTATCATCATCTCAATCAATGTAAACC 
CTTTTTGTTCCATTTTATTACTCATCATTATTGCTTACATAAGATTGAAGGACGACCACG 
GTATTGGCATTCTTACCCCAAGCCTTGGCAGTAACCCGATAAACATTTTCTCCGTTCTTC 
30 ACGCCCAAATATTCGATAATATAACGTGGCATTTTGCTGACGCTTCTCGTGCCTTTCTTA 
TATTCCATCCCTTTCTTGTCAATGCACAGGTCGGTAGAATTTGCAGGGCAAGAACGCTTC 
ACCGCCTCAACGGTGGGCTTGCCTTGCACCACGATATTGTCAAAAGCCTCTTCATTATCA 
TTATTTGTCCGCACATTCACTGCGGCACACAGACCTTTTCCACAGTTTTCGCTAAATGTA 
ACCTTACTGTCCGTATCATATTCCAAATCCAAAACCTGAAGTTCGCCTTCCCGCAAAGCC 
35 GCCTCGGCCAAAGACAAAGCCAATTTCCTGTCTGATTCGTTGGCACTGATCCGCTGCTCG 
GTATTGTAAGACTGCGCGGCAGTTACAACCAAAAAAGCCACGACGATCATCACCATCAGC 
ACGATAAACAGTGCAAACCCCCTCTGTCCGTCAGAAGTCGGGATTCCCGTCAAAGTGTTC 
TGTTTGCGCATACATTTCCCCCGCGTATTGTCGCATCGATACGGTAAGCATAAATATGAT 
TGTCTGAAGAAGCGGCAATCTTGGTATCAGTACCGCTACTCAATAAAACCTCCACCCCGG 
40 CGGGCGTAACAGCATTTTGGGCGCTGTCGAATTTATCCGTATATTTGAATGTTTCCTCTT 
TGCCGGCATCGTCATCTTCAGGACAGCCGGAAACATAGATATACCGCACTTTCATATGTC 
TAACCTTTTTCACGAGCAACTGAGGATTACCCCACTTGCCCTTATCATCCAATTGGAAGC 
GGAACAAACCTTCCTCATCGGCAATCCTGCCGACCGCATAGGCATTGACCACATGCCTTT 
GACGCGCTATATTGCCATTTTGCTCCTTATCCTGATCCGGAATCTTCAATTCTTTTTTTG 
45 CATCTTCTAAAGTAGGGATTTGCTTGCCCGGTTTCGATATTGCGGCACAGCTGCTGACGA 
CGGTAGTCGCGGTGCTTGCATTAACATCATCGATTCCGTATTGAAAAATCAATGCGCTAC 
CAACCTGGAAAAAATTCTGATAATTGATATTTGAAGATTCCGCTATGGGAATAAGTTTAT 
CTATACCGTTCCTTTTTAAGGAAAAAGGAGAATTTTGTTGCGTCGTATCGGGAATAACAT 
CAGTTGCAGGATGCTCGGACATATTGAAACAACCGAAGCCGCCTGCCATTCTCGCATCGC 
50 GGACAATCAATGTTGCCGCATTCCGCAAATCCTGTTGCGCGGCAAGACGCTCGTTTGCCG 
CATCATTTAATTTCCGGGATGTGAAGTAACTCGATCCGACCGCCATCAGGACAATCATAC 
TGAGCAGGCCCGCAACCAAAAATTCAATAATGGTAAAACCTTTCATACCATCATAACTGC 
CTTTTGGTACGTTTAGCATTTTACGTCTCATTCCCGACCTCCGACCCTTGCCTGATAAGT 
ATATACGATATTGTCGCCGCTCACCTCAAGATTCGTACGGGAAATATCCGAATCCCCTGC 
55 CGAATCATTTACCCACAATACTTTAATTAAAGTATCCCCGTTTGCCTTATTGTCGCAATT 
TGAAGAAAAAGCATTGCCGGACAATGTCGGCGCGTTACCCGACGAATCCTTGCAGACGGC 
GTAATGGATGGCTGCCGCATCCGGCAAGGCATTTTTCAGCTCATAACTAAATCTCTTCAA 
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TTGTGCCTCTGCCAATTGCCCCTTAGTTTTCATGGCATCAATCGCAAAATCGCCATCCAC 
AGCTGATAGTGTATGGTTTCCCATGTAAAGATTATAGTTTTTCTTGTTGCTGTCCGAATC 
AATGGTCGGATTCATCAACATTCCCTCCATCAGGTTTTGCGTGATTTGGCTGACGATGGT 
TTGTGTCTCCGCCTCCCTGACGGAAGCGACTGTCCGCAACTGTACAGACAATAGTGCCAA 
5 AATACCGATGGTCAGAACGAGCATAGCAACCAAGACTTCTATCAGCGCCATACCGGACTG 
GGAATCTTTCAGGCGGAAGCAATCATTATTCTTCATATTCATTTTTAAAACTGAAACTGT 
TATTTATACTGGCACATAGTACGCCGATCACCCCTAGGGCAAACTTCGACCCTGCCGCTG 
CTGTTAATCAAAACCACCGCCGAACGGAATTTCTTTTCATCGGCAGAAACCGCCTTCGCA 
T C T G T C AAC AC G AT T T GG AT AT AAC CG T C AGAAT AAAAAAAG CTGGATTGTTTTG T AAG A 
1 0 TGCTGGTCTTTCGTATAACCGAACGTCCCGTTTTGATTGAATGTCCAAACTACACGGTCG 
GTGGTCGGCTGAGTCTGACCGAAAGCGATATGGTTGAAGGCATAATTAATCCGCTTATCA 
TTGATATCATCATTCAATACCACACTGCGGAGAAGAACATCCTCCGTATCATTGTCATAT 
CCCTTATTGCCGTTTTTGTCGCCGAAAGCCAACATTCCCTGCCCCTTCTTGCCGGAGTCA 
CATTTATTGTTGGGCGTACCGTCTTTTTTAACTTGAACAGGACAGATATAGACAGGGAGA 
1 5 TTGAGCCGGACGGCTTCGCCCCTGGAGAAACGCAAAAGGTTGGCAATCCGCTCCGCGTGA 
CTGGCAATGCGGCGGGATGCAATCCATTGGCTCATATTGGGGAGGGCTATCATCGCCATA 
ATGGCTGCAATGACCATCACGATGAGCAGCTCTGTTAGCGTGAAACCTTGTTGTTTTCGT 
GTACACATAAGCAATAGAACGTTAACTGGTAATGTATCGTGGATTAAATTCAAACCAGTA 
CGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTCAAGCACCAAGTG 
20 AATCGGTTCCGTACTATTTGTACGGTCTGCGGCTTCGTTGCCTTGTCCTGATTTTTGTTA 
ATCCACTATATTTTCAATTATATGCGGGCTGAATGCAAAAATGCCTCAAGACCGCGTTTT 
ATTTTTTAGGGCAATCTCTCAGCATGATTTTAAACGATTTTGCCTGATTTCGCCTAATAA 
ATTTTTATATAGCCATTTAATCCTCTATCTTTGCCTCCTCGGGAATATAGGCAGCATTGT 
CGAATTTGGTGAATTGTCCCGTCCATGTGAGGAAGATTTTACCGACGGGACCGTTGCGGT 
25 GTTTGCCGATGATACATTCGGCAAGGCCTTTCATGGGTGAGTCCTGGTTGTAGTATTCGT 
CGCGGTACATGAACATAATCAGGTCGGCATCCTGCTCGATTGCGCCGGACTCGCGAAGGT 
CGGACATCATGGGGCGTTTGTCGGTACGCGATTCGACCGTGCGGCTCAATTGCGACAGGG 
CGATGATGGGGACTTGCAATTCTTTCGCCAACGCTTTGAGCGAACGTGAAATCTCTCCCA ' 
GCTCCGAAGCTCGGTTGTCGGAACGGCCGGATCCTGCCATCAGTTGCAGGTAGTCGATGA 
30 CAATCAATCCAAGCTTATTGTTAAATTGACGGGCGAGACGGCGGGCACGGGCGCGCAGTT 
CGAGCGCGGTCAGACCCGGGGTCTCGTCGATGTACACGGGCGCGTCGGAGAGTTTGACGA 
CTGCTTCGTTCAGGCGACCCCAGTGTTCGTCTTCGAGCCTGCCGGTTTTCAAAACGCTTT 
GATCCAACCGTCCGACCGAGCCGAGCATACGCATGACCAGTTGCGCCCCGCCCATTTCCA 
TCGAGAAAACAGCAACGGGCAGCCTGCCTTCTACGGCAACGTGTTCGGCGATATTGATAG 
35 AAAAGGCGGTCTTACCCATAGACGGACGACCGGCAACGATAATCAGGTCGCCGGGTTGCA 
GACCCGAGGTTTTTTTGTCGAGGTCGATGAACCCCGTCGGCACGCCGGTAACTTCATCGG 
GATTGTCGCGCGAGTAGAGCATATCGATGCGCTGTACGACTTCTTTCAGCAAATCGGGCA 
TCTCCAAAAAGCCCTGCTTGGATTTGGCGGTGCTTTCGGCGATTTGGAATACTTTGTTTT 
CCGCCTCGTCCAAAAGCTGCCCCGCGTCCCTGCCTTGCGGATTGTATGCGCTGCGGGCGA 
40 TTTCCGTCCCCACTTCGGCGAGTTGGCGCATAATGGAACGCTCGCGCACGATTTCGGCGT 
AGCGGCGGATGTTGGCGGCAGACGGGGTGTTTTGCGCCAGCGTAATCAGATATTCGAATC 
CGCCTGCCGCTTCCAATTCTTCGTTCCGCTGCAAATCTTCCTGAACCGTAATCACATCGG 
CGGGACGGCTCTCATTAATCAATTTGGCAATGGATCGGAAAATCAGGCGGTGTTCATGCC 
GGTAGAAGTCTTCACCGGAAACCACATCGGCAATCCTGTCCCATGCCGGATTTTCCAGCA 
45 TCAACCCACCCAAAACGGATTGTTCCGCCTCCATTGAGTGTGGGGGCAGAGACAATGCGC 
CGACCTCACGGTCTTCAGACGGCATGGCTGCGTAATCGTTCATGGTACATCCTATCTGTC 
GTGCCGAAATTGCAATCTTCTATTATAGCGTAAAGCAGGTTTAATTGGTTTCCGCACCGC 
AA AAC AG G T AGAAT AC AC GGGCTGCC GAG T TAT T T G C AGC AACAC TG C C AAAAT AC AAC A 
TTTAAAACAATATTCAGGAGTACAAAATGGAACATAAGCTGCCGCAACTGCCTTATGAAC 
50 TGGACGCATTGTCCCCGCATCTGAGCAAAGAGACTTTGGAGTTCCACTACGGCAAACACC 
ATCAAACCTACATCACCAACCTGAACAATCAAATCAAAGGCACCGAATTTGAAAACCTGC 
CTTTGGAAGAGATTGTGAAAAAATCTTCAGGCGGCGTGTTCAACAACGCGGCACAAACTT 
GGAACCACACCTTCTACTGGCTGGGTTTCACGTCCAAAGGTCAAGGCAAACCTGCCGGCG 
AACTGGCCGCCGCCATCGACGCGAAATGGGGCAGCTTCGAGAAATTCCAAGAAGCGTTCA 
55 ATGCCTGCGCGGCCGGTACTTTCGGCTCCGGTTGGGCGTGGCTGGTAAAAACCCCTGCCG 
GCGGATTGGATTTGGTTTCTACTTCCAACGCCGCTACGCCGCTGACCACTGAAAACACGC 
CGCTGCTGACCTGCGACGTGTGGGAACACGCCTATTACATCGACTACCGCAACAGCCGTC 
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CCAACTACCTGAAAGGTTTTTGGGAAATCGTCAACTGGGACGAAGTCGCCAAACGTTTTG 
CCGCCTTGTCCTGATTTTTGTTAATCCGCTATATCATTTCGGGTAGATTTTTGCGGTATT 
GAATTTCAGTTATTTCCGATAAATGCCTGTTGCTTTTTATTTCTAGATTCCCACTTTCGT 
GGGAATGACGGTTCAGTTGCTACGGTTACTGTCAGGTTTCGATTATGTTGGAATTTCGGG 
5 AAACTTATGAATCGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAACAACAGCAATA 
TTCAAAGATTATCTGAAAGTCCGAGATTCTAGATTCCCGCTTTCGCGGGAATGACGGAAA 
GTGGCGGGAATGACGGGATGTAGGTTTTCTTAACCCTGCGTCCTAGATTCCCGCTTTTGC 
GGGAATGACGGAAAGTGGCGGGAATGACGGTTCGGGCATTCCTTAAAT TACCCGTGTATC 
GCTGTAAATCTTAGAGATGGCGGAATATAGCGGATTAACAAAAACCAGTACGGCAAGGCG 
10 AGGCAACGCCGTACTGGTTTTTGTTAATCCGCTATAATTGATGAAACGGGTTAAAAAAGT 
GTTGCCATCGCCTGTTCTTCTTGTCGGATACGCTTAAATAAGACCAGCAAATAAATGGGC 
AGGCCAATCAA 



The following partial DNA sequence was identified inN. meningitidis <SEQ ID 55>: 
15 GNMAB42F gnm_55 

TGACCCGGCATTCCCTTCCTGCCTGCGTTCGTGGACGCTTTTTTCAAATTCCGATTCCGC 
CGTTTCGTTTTTCGGGAACACGATTTCGCCGCGAAGATGAGAAAACAAACGTTTCACAAG 
GTTTTCGTCCACGGCGAACAATTCGGTATCGCCTATCCTGCTTTTGCTGAAAATTTCATG 
GAGCAGGTTTTCTTTTTCTTTGTAATTGTCGGTTTTGACGGCGAGGATGCGTTCCAATCC 

20 GGCAACGTTCGCATAACCGTTGTTTTCCAAATGGCGCATTCTGCCTTCAAAATTGCTTAC 
ATCCGAAATGCCGATTTTATACACGCCCTTGATGACGGTTTTnATCAGATAGACAATGCC 
TGACTTTTCCATATCGATGTTTTTCAAGTGTTTTCGAGCCTTCAGACGGCATCGGATTAT 
TTCTATGCCGTCTGAAACCGTTTAAGTATCAAATATTATCGACACTCTGGCCTGTnAGCG 
CGCGTTGGATGTTGCGGTTCATGCGTTTGGCGGCGAAATTnTCGGTGATGCTGCCGAGTT 

25 TGGCGG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 56>: 
gnm_56 

CCGCACTGATTTCGCAAATCGGTACATATATCATCAGCGCGGGCGGCAAACGCCTGCGTC 
30 CGATTATGACGATTTTGGCGGGTAAGGCGGTCGGTTATGATGACGAGAAACTGTATTCGC 
TGGCGGCGATGGTCGAGTTTATCCACACTTCCACCCTCCTGCACGACGATGTCGTCGATG 
AAAGCGATTTGCGCCGTGGGCGGGCAACGGCAAACAATCTGTTCGGCAATGCGGCGGCTG 
TGTTGGTTGGCGACTTTTTATACACGCGCGCCTTTCAACTGATGGTTGCCTCGGGCAGTA 
TGCGCGTTTTGGAAGTGATGGCGGATGCAACCAACATTATTGCCGAGGGCGAAGTCATGC 
35 AGCTGATGAACATCGGCAATACGGACATTACCGAACGAACAATATATCCAAGTCATCCAA 
TATAAAACGGCAAAATTGTTTGAAGCTGCCGCTCAAGTCGGCGCAATTTTGGGCAAGGCT 
TCCCCCGAACACGAACGGGCGTTGAAAGACTACGGTATGTATGTCCGTACGGCATTCCAA 
ATTATTGACGATGTGCTGGACTATTCTGGCGAAACCGACGAAACGGCAAAAACTCAGCGA 
CGATTTGGCGGAAGGAAAACGACTTTGCCTTTGATTTATCTGATGCGTCAGGGTTCCGAA 
40 CA " 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 57>: 
gnm_57 

GGCTGCTGCGAGGAAGATGTCGGGGGCGGGTTTGGAATGTGCGACGGCGGCAGGGTCGGC 
45 AATGGCGTCGAAGAAGTGGGTCAGCCCCATGCGTTCCAGCAGGAACGGGCCGTTTTTACT 
GGCGGACGCAAGGGCGATTTTTTTGCCGTTTGCCCTCAATGCTTCCAGCAGGGGCAAAAT 
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GCCGGGATACACGTCTTCGGGTTTGACTGCCTGAATCATCTCGACGTAGTTGTCGTTTTT 
ACGGCGGGTCAGTTCGGCGAACTCGGCTTCGCTGACGGTTTTGCCGCCGTGCGCGAGGAT 
GCGTTTGAGCGAATCGTCGCGCGACACGCCTTTGAGCTGCTCGTTAAACTTGCGGTCAAT 
GCTGATGCCCAGTTCTTCGGCGAGCTTTTTCCATGCGCGGTAGTGGTATTCGGCGGTGTC 
5 GGTGATGACGCCGTCGAGGTCAAATAGGACTGCAGTGAAAGTCATTTTGCGCCCTCCTTA 
TTTTTCCAACGCAACGGTGTGGCTGCCGTCGAGCGTGATGTCTTTGCCGTACACCTGCAA 
ATCGAGCGACTCGCCTTTGAGCAGAGTGAAGACGACGTTTTCTTTGCCGACGGCGACTTT 
AATCAGACGGCCGCGGTAGTTGATGTGGAAGGCGTAGCCTGTCCACGCACTCGGCAGGAA 
CGGTGCGAAGCTGAGTTTGCCGCCCCAGGTTTTCATTTGGGCGAAACCTTGGACGATGGC 

10 GAGCCACGAGCCGGTCATGGAGGTGATGTGCAGGCCGTCTTCGGTGTCGTTGTTGTAGTT 
GTCCAAGTCCAGGCGGGCGGTGCGCTGGTACATTTCCACGGCTTTTTCTTCTTTGCCCAG 
TTCGGCGGCGAGAATAGAGTGAATACAGGGCGACAGCGAGCTTTCATGCACGGTCATCGG 
TTCGTAGAAGTCGAAGTTGCGGCGTTTTTCGTCGATATTGAAACGGTCGCTGAAGAAGTA 
GATGCCTTGCAATACGTCCGCCTGTTTGATAAAGGGCGAACGCAGGATTTTGTCCCACGA 

1 5 CCATTTTTGGTTGAGCGGCAAATCGTCGGGCGAAAGCGCGGACACGGGGCGGATGTCTTT 
GTCGAGGAAGCCGTCGTGCTGCACGAATACGCCGAGTTCTTCGTCATGCGGACGGTACAT 
ATTCGCGCTGATGTCCGCCCATTTTTCCAACTCGTCGGCACGCACGTTCAAATCCGGACG 
CGGGTATTTCGCCAAGGCTTCGCGGGTGTAGTCCAATACCCATGCGGCGAGGGTGTTGGT 
GTACCAGTTGTTGTTGATGTTGTTTTCGTATTCGTTCGGACCGGTTACGCCGTGAATCAT 

20 GTATTTGCCGTTGCGTTTGGAGAAGTGGACGCGGTCCGCCCAGAAGCGGGACACTTCGAC 
CAAAACTTCCAAGCCTTCTTTGGCAAGATAGCCCTCGTCGCCGGTGTAGTTGGTGTAGTT 
GTAGATGGCGTAAGGAATCGCGCCGTTGCGGTGGATTTCCTCGAAGGTGATTTCCCATTC 
GTTGTGGCACTCGATGCCCGTAAACGTTACCATCGGATAGAGTGCGCCCGCCAAGCCCTG 
TTCGCGCGCGTTGTGCTGCGCCTGCGGCAGTTGGTTGCGGCGGTATTGCAGCAGGTTGCG 

25 GGTAACTTCGGGTTCGGCCAGTGCGAGGTAGAGCGGTACGGCGTAGGCTTCGGTGTCCCA 
ATAGGTCGCGCCGCCGTATTTTTCGCCGGTAAAGCCTTTCGGGCCGATGTTCAGTCGCGC 
GTCTTCGCCGTAGTAGGTGGAGAACAGTTGGAACAGGTTGAAGCGGATGCCCTGCTGCGC 
TTCGTCGCTGCCTTCGATGACCACGTCGGCGATTTCCCAACGGTGCAGCCAGCCTGCTTT 
GTGCGCGTCCAGCAAGGTTTCAAACGCAACGCCTGCAATTTTTTCCGACAAGGCGCGGCC 

30 TGCGGCTTTCACTGCTTCCAAGCTCTGATAATCGCGGCTGGTGGTAACAATCACGCGTTT 
TTCAAAGGTTTCGGGTGTGCTGCCGACTTCGGATTCAAAAGAATTGGAGACCTGCCAGTC 
GGTTTGGCTGCCGCCGAGGGCTTTGAAGCTGCCGGCAAAGGTTTGCTCGGCGTTGACGAT 
GAATTGTTCCACGCCGAAGGGATTGGCGACGGTTTGGGCGGCAATGTAGGAGAGACTGTC 
TGAAACGCCTTTGTCCAATACCTGCCAGAATTTTTCTTCGTAGTTGGAGTCTTCGTTTTT 

35 CACGTCGGCATCGATGATGGAATCGATGCGGACTTGGTGGGTTTTACCGTCAACGGATAC 
GGCTTCCCAGCGGATGACCGCCAGCTCTTTTTGTGCGACAGACAGGAATTTGCACACATT 
GAAACGCACACCGAATACGGTGAACGAGCGGCGCAACACGCCGTGCTGCATATCGAGTTC 
GACGGAGAAGCCAGCAACGTCGTTTTTCGCCAAGTCCACTTCCTGCCCGTCGACAAAGAT 
TTTGACTTTGCTGAAATTGAACGCGTTGATGGCTTTGCCGAAATATTTGGGATAGCCGTT 

40 TTTCCACCAGCCGACGCGGGTTTTGTCGGGGAACCACACGCCGGCGATGTAGGTGCCTAA 
GTGGCTGTCGGCGGAATAGGTTTCCTCAAAGCTGCCGCGCATACCCATATAGCCGTTGCC 
CAAGCTGGTCAGGCTCTCTTGCAGCCGTTTGTGTTCTTTTTCCAGTTTTGCCGAACGCAG 
CGTCCAAGGGCTGATTTCCATGATTCTTGTGTACATTTATGAAGCTCCTGTTTGGATTGA 
TTTGAGGGAATGGTGAAATCTTATAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGC 

45 CGCAGACAGTACAAATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATC 
GTTCTCTTTGAGCTAAGCCGAGGCAACGCCGTACCGGTTTTTGTTAATCCACTATAAAAA 
GGTCGTCTGCAACCGGTGTTAGGAAGCTCCTAAGAAAGGGATTCGATGCCGTAAGCAATC 
GTCGCCTCCCTGGTATCACCCTTGTTCAGACGAATATTGCCGAACTCGGGCCAATTCAGG 
CTGTCGGGCAGCGTCTGCGCCTCGGTCGCCAGCGCGTCGTAAACGCCCGCATCGTGCCGC 

50 GCGAAATCCTGCGGGGCGGCGGTAAAGATGACCAAGCCATTGCGGTCGCTGTATATGCTG 
ATACGACGGCGGCGTCCGGCTTGCAACACAGCGGCGGGACGGCCTATATCGGACGGCACG 
CGGTAAGCGTCGTCAAAACCGGCCCGACCCGTTTCGCGGCGCAGGGCGGCAACGGCGGCA 
TCCAGCGGCTTGGGCCGGCTGAAATCAAATACTTCGAGGTCGTCTGAAACCGTTGAGACG 
GGCAGTTTTTCGGCATCGGCCGGCATATGTCCGCCCTGCGGAATATGCAGAACCGCATCG 

55 TGCAGGCCCGCGTCCAGCCGCCAGTAAATGTGCAGCGTCGGGTCGAACACCGTGTCGCCG 
AGCGCGGTGGCGCGATAGCTAACGGTAAGCCGGTCGTCCTCGTCCAAGCGGTAGGAAATA 
TCCAAATCCAAATCGTTGGGATAACCGTCGGCCGACTGTTGCAGGCGGCTGCGCAGCACC 
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ACCGAACGGCCGTCTGCCGCCACCGCGTTGAAACGGGTAACGGCCAGCCCGTGCGAACCG 
CCGTGCAGCGCGTTCCTGCCTTCGTTGGCCTCCACGCGGTAAGTCCTGCCGTTGATGTCG 
AACGCCGCACCGCGGATGCGTCCGGCCACGCGCCCTATCTGTTTGTTAATCTGAAACGGA 
TTGTCCGCATAGGAAGCCGCATCATCGAACGACACCACGAGGTTTTCGCGCACGCCGTCT 
5 GCCAAAACGGAAAATTCCTGCACAATCCCGCCCAAGTCCAGCACGCAGACACGCGTACCA 
CGCCGGTTGGACAGCACATAGCCGGTTACGGCACGCCCGTCGATCAGACCGAAATCGCGG 
GTAGCGGGGGTATCGCTCATCGCTCAAACCCCGCCGTGTGTTTCTTTAATCAGGAACACG 
GAAAACGCGCCCAGCAGCAGGACGACGCCCCCTACCAAGAACATAGTGGCCTGCAAGCCG 
CCCAGCATAGGGAAAAGCACGAAACTCAACAGCGAAGCGACGATTTGAGGCATACAGATA 
1 0 GAGCCGTTAAACAAGCCCAAGTAAGTGCCCATATGCTTGCCCGACAAGGCGTTGGTCACA 
ATCGTCAGCGGATAAGTGATAATGCCCGCCCAAGCGATGCCGATTAAGGTATAAGACAAC 
ACCAGCGCGTATTGGTTGCCGATGAAGAAAACGGAGAAAAAGCCGAGCGCGCCCAAAGCC 
AAACAGCCGAAATAACCCGCCTTATGGTATTTATTCGGCACTTTCGCCAATACAAACGAA 
CAAATCACCGCCGCAACCGACTGCACCGCCGCCAAAACGCCGTACCAGTTACCCGCCTCC 
1 5 TGATAACCTACGGAAGACGCATCGGTGGTGTGCCAGACGTTTTCCGCAATCGCGCCTGCC 
GAGTAAGTCCACATATATTGGAAGGCGAACCAGCAGAAGAATTGCACCAAAGTAACCGTC 
CAAAACGCCTTAGGCGCGGTTTTCAAGAGTTCGATCCAGTTGGCTTTTTCCTGATTCGCG 
GCGACATCGATGCCGTGGTAACGGGCGTAGGTTTCCGGATCGTATTCCTTCACTTTGAAA 
ATCGTGAACGCGCTGGTAATCACCAGCAACGCCGCACCCACATAAAACGCCACGACCACG 

20 GTCTGCGGCACAACGCCTTTCTCGGCGGTGTTCGCCAAACCGATATACGCAAACACAAAC 
GGCAGAATCGCCGCCACGACCGCGCCCGTATTTGCTAAGAAACTTTGAATCCCGTAGGCG 
TAGCCTTTCTGCTCCTCGTTGACCATGTCGCCGACCATCATCTTAAACGGCTGCATCGCC 
ATATTTGACGACACGTCTAACAGCGCAATCATCAGCGCGCCGAACGACAAAGCCGCCAGC 
GACGCATAGCCGAAACCGAAGCTGCCCGAGTTCGGCATCAAAATCATCACAATAACCGCA 

25 ATCAGCGTGCCATAAAGCAGATACGGCAGACGGCGGCCGCCCAAACGCGGCTTCCAAGTG 
CGGTCGGAGTAATGGCCGACAATCGGCTGCACCAGCATCCCCGCCAGCGGCGGCAGGATG 
AAAAACCAGCCCAAATTGTGCGGGTCTGCGCCTAGCGTTTGAAAAATGCGGCTCATTTGC 
GAGCTTTGCAGGGTAAAGGCCGTCTGAACGCCGAGAAAGCCGAAACTGAGCATCCAAATC 
GTGCTTTTTGCCAGCGCGGGCAAACCTTGTTTTGCTGTTTGAGGCGTATATTCCGACATA 

30 AGGTAAATCCTTTTTTGATTTGAAAAGTATAGTAGATTAACAAAAACCAGTACGGCGTTG 
CCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTT 
CCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTA 
TATTTGCTTTGGAAAATCCGAAATGGTTGCCGGGGCGGCGATCCCCTATCATTATTATTT 
TTTTGTCTATATAATTTCAAAGGGATAAGCGGATTTTATGAATCCTGCCCGATTTTGGCA 

35 ATACCGGTTCGCGGATAAACTGGCTTAAATCAAATTATCGGTTAAAATGGCCGTCTGAAA 
TTTGTTTGATGAAAACGAGAAAACCATGTCCCAACAATACGTCTATTCTATGCTGCGCGT 
GAGCAAGGTTGTGCCGCCGCAGAAAACCATCATTAAAGATATTTCCCTTTCTTTCTTCCC 
CGGCGCGAAAATCGGCCTGCTCGGTTTGAACGGCGCGGGCAAGTCCACCGTGCTGCGGAT 
TATGGCGGGCGTGGATAAGGAATTTGAGGGCGAAGCCGTGCCGATGGGCGGCATCAAAAT 

40 CGGCTACCTGCCGCAAGAGCCTGAGCTTGATCCGGAAAAAACCGTGCGCGAGGAAGTGGA 
AAGCGGTTTGGGCGAAGTGGCTGCCGCGCAGAAACGTTTGGAAGAAGTGTATGCCGAGTA 
CGCCAATCCTGATGCGGATTTTGACGCGTTGGCAGAAGAGCAGGGCCGCTTGGAAGCGAT 
TATTGCGGCAGGTTCGTCCACGGGCGGCGGTGCGGAACACGAATTGGAAATCGCCGCCGA 
CGCGCTGCGCCTGCCGGAATGGGATGCCAAAATCGATAATTTGTCCGGCGGTGAAAAACG 

45 CCGCGTTGCCTTGTGCAAACTCTTGTTGAGCAAGCCCGATATGCTTTTGCTGGACGAGCC 
GACCAACCACTTGGATGCGGAATCGGTCGAGTGGCTGGAGCAATTTCTCGTGCGCTTCCC 
CGGCACAGTCGTTGCGGTAACGCACGACCGCTACTTCCTCGACAACGCCGCCGAATGGAT 
TTTGGAACTCGACCGCGGCCATGGTATTCCGTGGAAAGGCAATTACTCGTCTTGGCTGGA 
GCAGAAAGAAAAACGCTTGGAAAACGAGGCAAAATCCGAAGCCGCGCGCGTGAAGGCGAT 

50 GAAGCAGGAATTGGAATGGGTGCGCCAAAATGCCAAAGGCCGCCAAGCCAAGTCCAAAGC 
GCGTTTGGCTCGTTTTGAAGAAATGAGCAACTACGAATACCAAAAACGCAATGAAACGCA 
GGAAATCTTTATTCCCGTTGCCGAGCGTTTGGGTAACGAAGTGATTGAATTTGTAAATGT 
TTCCAAATCGTTCGGCGATAAAGTGCTGATTGACGATTTGAGCTTCAAAGTGCCTGCGGG 
CGCGATTGTCGGCATCATCGGCCCGAACGGCGCGGGTAAATCTACGCTGTTCAAAATGAT 

55 TTCGGGCAAAGAGCAGCCTGATTCCGGCGAGGTGAAAATCGGACAAACCGTGAAAATGAG 
CTTGATTGACCAAAGCCGCGAAGGTTTGCAAAACGACAAAACCGTGTTCGACAACATTGC 
CGAAGGCCGCGACATTTTGCAGGTTGGTCAGTTTGAAATTCCCGCCCGCCAATATTTGGG 
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GCGTTTCAACTTCAAAGGCAGCGACCAAAGCAAAATTGCAGGTCAATTGTCTGGCGGCGA 
ACGCGGTCGTCTGCACTTGGCAAAAACCTTGTTGAGCGGCGGCAATGTATTGCTGCTGGA 
TGAACCGTCTAACGACCTTGACGTGGAAACCCTGCGCGCGTTGGAAGACGCATTGTTGGA 
ATTTGCCGGCAGCGTGATGGTGATTTCGCACGACCGTTGGTTCCTCGACCGCATCGCCAC 
5 GCATATCTTGGCGTGTGAAGGCGACTCTAAATGGGTGTTCTTCGACGGCAACTATCAGGA 
ATACGAAGCCGACAAGAAACGCCGTTTGGGCGAAGAAGGCGCGAAACCGAAACGCATCAA 
ATACAAACCGGTAACGCGTTAACCTCCGAAACAATGCCGTCTGAAAGGCTTTCAGGCGGC 
AT T T T T AC AAG GC AG C AC CG T T T AAAAC AG CAT T G C AAT C C T C AAG AC AAT C AAAG T C AT 
CACCGCAGCCGCCATATCGTCCGCCATAATGCCCAAACCGCCGTGCAGATTCTTGTCAAA 

1 0 CCAACCGACGGGAGACGGTTTGAGCGCGTCAAACAGACGGAATAGGACAAATGCCGCCAG 
CCACCACGTCCACCTGAACGGCACAAACGCCAGCACAAACAGCATGGCGACAATCTCGTC 
CCAAACAATCCCACCGTGGTCGCTGACACCCGTTTCACGTTCCGCATAAGCGCAAATGCG 
TATGCCCCACATAAACAGCACGATACACAAAAAAGCCAGCAGTAGCCCGTCTATGCCGAG 
CAAAATCAGCACAAACGCCAAAGGCAGTGCCGCCAAAGTGCCGAATGTGCCCGGCGCGAA 

1 5 CGGAGCCAGCCCGCTGCCGAAACCGAAAGCCAAAAAACACAACGGCCGTTTCAACAGCCA 
C G C AAAG T C AG G T T T AAAAT C AG C C AAAAT G ATCG AAT C 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 58>: 
GNMAB61F gnm_58 

20 CGGTCTTGGCGCACGCGCGnTCTTTCGGCATACATCACGCCCAAATTGTTTTGGGCTTGG 
GCTACCCCCTGCGCTGCCGCCTGCCGAAACCATCTGACCGCTTCGACATCGTCTTGGCGC 
ACTCCACGTCCTTCGGCATATATCACGCCCAAATTGTATTGGGCTTGGACAACCCCCTGC 
GCTGCCGCCTGCCGATACCATCTGACCGCTTCGGTATCATCTTGGCGCACGCGCGCCCGT 
TGGCATACATCCAGCCCAAATTGTATTGGGCTTGGGCTAACCCCTGTTCCGCCGGCTGCC 

25 GATACCATCTGACCGCTTCAGCATCATCCCGGCGCACGCGCGTCCTTTGTAATACATTGC 
GCCCAAATTGTATTGGGCTGCTGCATTTCCCTGTGCTGCCGCTGCAAGTTTTCCCGAAAA 
TCCGATACGTCATCCGnCCACACCGGTCGGTTCAAGCCCAAGGCAATCAGGGCGGCGGCA 
AGCATTTGACTGTCTGTTTCATGGTTTnACTTCTGTTTTAGTATAAGGCGGGTTTCAGCC 
ACCGnTAACGATAGGGCTGGGCGGATT 

30 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 59>: 
gnm_59 

GTACCCTGCTCAAGCAGTACAATCCCGAGTATTCGGGCATTTCATCATTTTTTAAGACAG 
GAAGGGACTGATTGTGAACAAGTCTGAATTGATCGAAGCGATTGCTCAAGAAGCCGAsAT 

35 TTCCAAAGCCGCCGCACAAAAAGCTTTGGATGCCACTACCAATGCAGTAACCACCGCCCT 
GAAACAAGGCGACACCGTTACTTTGGTCGGTTTCGGTACTTTCTACGTGGGCGAACGTGC 
GGAACGCCAAGGCCGCAACCCCAAAACCGGCGAGCCTCTGACCATTGCCGCCGCCAAAAC 
GCCTAAATTCCGCGCCGGCAAAGCTTTGAAAGACGCACTGTAAGCCGTTTTTTATGAAAA 
AAGCCGATTCTTTAAAGAATCGGCTTTTTTATCGGTCCACATTATTCTGATTTCAAATCG 

40 GCAACACACTGCTTGTCACGTGCTTCAAAGGCATTTGCGCCGCCGAGCAGGTCAAGCTGT 
TCTTGTGCGCCGAGTTTGCCGAAGGATCTAATCTGTTTCTCGCTCAATCTGTCCAAAGGC 
TGCTCCCACATACATTTGCAGTAGTCGACGGCGAGGCGGGTATTGTTTGAATCTAAACCG 
CGGGCCCGCAAATCGTTTTGCCATTTTTCGGCAAACGGAATATTCTTCACGCAAGACTCG 
ACAATTTTCTGTTTTGCCTGCGGTTTGGACATCGCGCATTGGGAGAGCAGGGCGGTTAAA 

45 GCGAGCAACGCCAAAATGACCCACGCCCAAATGCGGATGGTGCGGATTTTGGCTTTTGCT 
TTTTTGCGCGCGGCAACCTGCTCTTTCGTCAGCATTTCGTGTTTCGGCTCAGTCATGCAG 
GCTTTCCATGCGGATCATGGTAATCGGTTTTTCCACGCAATCCAGTGCTTCGATGGCTGC 
GATTGCCGACTTGATGTGTTTTTCGACCGTGCTGTGGGTCAGAATCACGATTTCGGCAGT 
GGTCTGATCAATCACGCCTTTTTGAATCAGTGCTTCGATGGACACGTTTTCTTGTGCCAA 

50 CAGCGCGGCGATTTGCCCCAGCGTGCCCGGTTCGTCTTTGGCTTGGACGCGCAGGTAGTA ' 
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GCTGCTGGTAATTTCGTCCATAGGCAGGATGGTTTGCGCTTGGACTTGCGCGGGTTGGAA 
CGCCAGATGCGGTACGCGGTGGGCGGTATCGGCTTCAACCAGGCGGGCGATGTCGATGAT 
ATCGGCAACCACGGCGGAAGCGGTCGGCAATGCGCCCGCGCCCGCGCCGTAATATAAGGT 
TTCGCCAACCATATCGGCGTTGACGCGCACGGCGTTCATCACGCCGTTGACGTTTGCCAA 
5 GAGGCGGCTTTCGGGAATCAGGGTAGGGTGGACGCGCAGCTCGATGCCTTTGCCGGTTTT 
GCGGGTAATGCCCAACAGTTTGATGCGATAGCCAAGTTCTTCGGCGTATTTGATGTCGCG 
GCTGTCGAGTTTGCTGATGCCTTCGAGGTAGCAGGCGGAAAAGTTCATCGGCGTGCCGAA 
TGCCAGTGCGCTCATGATGGTGATTTTATGGCCCGCATCGTTGCCTTCGATGTCGAAGGT 
CGGATCGGCTTCGGCATAACCCAATGCCTGCGCTTCTTTCAGTACATCGGCAAACGCGCT 

10 GCCTTTTTCGCGCATTTCGGAGAGGATGAAGTTGCTGGTGCCGTTAATAATGCCGGCGAT 
GGATTTAATCCTGTTTGCCGCCAAACCTTCGCGCAGGGCTTTGATGATTGGGATACCGCC 
CGCTACTGCCGCTTCAAATTGGACGATGACGTTTTGTTTTTCCGCCAGCGGGAAGATTTC 
GTTGCCGTATTCGGCGAGCAGTTTTTTGTTGGCGGTAACGATGTGTTTGCCGTTTTCAAT 
GGCTTTCAACACCGCATCTTTGGCAATGCCGGTACCGCCGAACAATTCGACGACGACATC 

15 GACGTCTTCACGTGCGACCAGTTCGAACGGATCTTTGACAAAGGCTGCGGACGGGCAGGT 
TTGTCGGGCTTTTTCTTCACTCAAATCGCACACGGCAGAAATACGGATTTCGCGCCCCAA 
GCGACGGGAAATTTCCTCCGCGTTGTCCCGCAACACGGCAGCCGTACCGCCGCCGACCGT 
ACCCAAACCTAAAAGACCGATGTTTACTGGCTTCATTGTGTCTCCTTGTAAGCCGACTGA 
AATGTAAATATTGAAAGACGAAAATATCCGCTGCCGATATAATTGTGCCGCACTTTGAAT 

20 CAAATGCCGTCTGAAATCGGCAGGCGGGTCAGATGAAATCTGCCAATCCTACATGAATTT 
GTCTGATTTTGCATCCCTTTCGGTGTAGATGATGCGGCAACGGGGTAAAAAAATGTTGTT 
TGAAGAAAATCCGATAGACGGACAGTTTGCGGAATATGAATGCGGTGCGGGCGGAATCCG 
GCTGGCGGGGCAAAGTTTCCATAAACCCGTGCTTGTACATAAGGATTCGGTCTGCCTGTC 
GCAATGCCGAACCTTGTCCGATCTGACTCCGGAAAACCTGTTGTCCGACGTCAAACCTGT 

25 TGACTATCCGGAAATATTGATTATCGGGACGGGCGCGGCTCAGGAGTTTATCCATCCCAA 
AATCATGGCGGATTTTTCCCGAATCGGAATCAGCGTGGAATGCATGAATACCGATTCGGC 
ATTCAGGACATTGGTTTTCCTGCACTCGGAAGGGCGCAGGGCTTGGGCTTGGCTTCAGCC 
GTAAATTTCCCGTTTCAGACGGCATCGGCACTGACTTTCAGGTAAAATACGGGCTTTTCC 
CGCCCGACGATGTTTCCGTTATGATTGAAATCAAAAACCTCACCCTGCAACGCGGTTTGA 

30 AAGTCCTGCTCGACAAAGCCAACGCTACCGTCAATCCCGGTCAGCGCGTCGGTTTGATCG 
GCAAAAACGGAACGGGCAAATCGAGCCTGTTTGCCTTAATCAAGGGTGAAATCACTCAGG 
ACGGCGGCGATGTCTCGATTCCGAAAAACTGGCGGCTCGCTTCCGTTTCCCAAGAAACGC 
CCGATTTGGATATTTCCGCTTTGGATTACGTTTTGCAGGGCGATGCCGAGTTGCAGGCTT 
TTCAGACGGCATTGAGGCAGGCAGAAGCGCAAAATGACGGCATGAAGCAGGCGGAATATC 

35 ATGCTAAATTGGAAGAAATCGACGCTTATACCGCGCCGGCGCGTGCGGCAAAATTGTTGA 
ACGGGCTGGGTTTTTCGCAAGAAGAACACAGCCGCCCCGTCAAATCCTTTTCCGGCGGCT 
GGCGTATGCGCCTGAATCTTGCGCAAGCCCTGATTTGCCGCGCCGATTTGCTCTTGCTTG 
ACGAACCGACCAACCACTTGGATTTGGAAACCGTCTTGTGGCTGGAAAACCACCTTGCTT 
CTTTACCCTGCACGCAAATCATCATTTCCCATGACCGCGATTTTCTCAACGCGGAAACTA 

40 CCCAAACCATTGAATTATCGCAGCAAAAACTCACGCAATACGGCGGCAATTACGATTTTT 
ACCAAAACGAACGTGCGCAGCGTCTCGCGCAACAACAAGCTGCCTATGTCAAACAGCAGG 
CGCAAATCAAACATTTGCAATCCTTTATCGACCGCTTCAAAGCCAAAGCCACCAAAGCCG 
TTCAAGCGCAAAGCCGCATGAAGGCTTTGGCGAAGCTCGAACGCATCGCTCCCGCGCATC 
TGGACAGCGAGTTTTCCTTTGAGTTTTACCATCCCGACCATCTGCCCAATCCTTTGTTAA 

45 AGCTAGAACACGCAGATTTGGGTTACGAAGGCAAAACTGTTTTGCACGACATTACCCTGT 
CGCTGGAAAGCGGCGCGCGCTATGGTTTATTGGGTGTCAACGGCAGCGGTAAATCTACCT 
TTATCAAAGCTTTGGCAGGCACAATCGATTTACTCTCCGGCAGCATCGTCCGTTCCGAAA 
AACTCAATATCGGCTATTTTGCCCAACACCAACTCGATACCATCCGCTCCGACCAAAACC 
CTGTTTGGCATATTCAGCAGCTTTCTCCCGAAGTACGCGAACAAGAAATCCGAAATTTCC 

50 TCGGAGGCTTCAATTTTGTCGGCGATATGGCGTTGCAGAAAACCGAACCATTTTCCGGCG 
GAGAAAAAGCCCGACTCGCTCTTGCCATGATTATCTGGCAAAAGCCGAACCTGCTGCTGC 
TTGACGAGCCGACCAACCATTTGGATTTGGATATGCGCCACGCCTTGACGCTCGCTCTGC 
AAAGTTTCCAAGGCGCCTTAATCGTCGTATCGCACGATCGCAGCCTGCTTGAAGCCACGA 
CCGACAGCTTCCTCCTGATCGATAAAGGCCGTCTGAAGAACTTCGACGGCGATTTGAACG 

55 ACTACCGCCAATGGCGTTTGGCACAGGAAAACGCCGCCGTCGCGCCCGCAGCATCCGCAC 
AAAGCCAAAGCCGCAAAGACACCAAGCGCATCGAAGCGCAAATCCGTCAGGAAAAAGCCC 
GACGCGGCAAGCCGATACAGCAGAAAATAGACCGTGCCGAAAAAGAAATGGCGCAGCTTT 
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CCGAAATTCAGACGGCATGTGAAGCATTTTTAGCACAAGAAGAAGCTTACTTCGAGGAAA 
AC AAAG AAAAAT TGCAGGACACCTTAT C CGAGC T GGCAAAAG T CAAAAC ACAAC T T G CC C 
AAATCGAAGAGGTTTGGCTGGCTTGCCAAGAAGAATTGGAACAGATTGAAACTGAAATCG 
AGAAACAGTTTGCCGAGCGATAAAGAAGCGCGGGCAGGGTGCTTATCTTTGCCTGCCAAT 
5 AACGGTATAATTCGGGCGTTATCACCGCCTTTTACCGGTATAAACATCAGACTTTTTGCC 
GCCTTGGGTCTCCTGTCCCTTTCCGGCGCGGCGGCGCAAGCCTCCGTATACCATTGCAAC 
TCAAATGGCAAAAGCGTATATACATCAGCCCCAGCAGGATTGTGCGCCGATGCGGATTTA 
C C T AAAAT C AG C AGC CAT C AGG GAG G C GG AT AC CGC C T GAAAATT AAAAAAC T C AGT T AA 
GAAGCCAAAATACACATAGAAAGTAAAAAGAAAAACAAAAAACCTGCCGGGAAAAAGAAC 
10 AAGCAGGCTGCCAAAGCCCCGAAAGAAAATCAAAAGCAACCAACCGAAAAGAAAAGCCCG 
T AAAAC G C C AAG AAAG CAT T AC AAAAAAT AC CAAAAAAT CAAAT GAT TAT C C G AAAAT C A 
AGCACATTATGAAATCAAAACTCCTCTTAATCCTAATCAACTTTTCCCTGATTTCAAGCC 
CATTGGGTGCGAATGCGGCCAAAATCTACACCTGCACAATCAACGGAGAAACCGTTTACA 
CCACCAAGCCGTCCAAAAGCTGCCACTCAACCGATTTGCCCCCAATCGGCAACTACAGCA 
1 5 GCGAACGCTATATCCCGCCCCAAACGCCCGAACCGGTATCATCACCGTCAAACGGCGGAC 
AGGTTGTCAAATATAAAGCCCCGGTCAAAACAGTATCCAAGCCGGCAAAATCCAATACGC 
CGCCGCCGCAACAAGCACCCTCAAACAACAGCAGACGCTCCATTCTCGAAACAGAATTGA 
GCAACGAACGCAAAGCATTGGTTGAAGCCCAAAAAATGTTATCACAAGCACGTCTGGCAA 
AGGGCGGCAACATCAACCATCAAGAAATAAATGCATTACAAAGCAATGTATTGGACAGGC 
20 AGCAAAATATTCAAGCCCTGCAAAGGGAACTGGGGCGTATGTAAAGCCGTGTTTTCAAAT 
CGACCGTTCCAAGGATTTGACAGAAGAAATGATGAAAAAGCAGCGGCATATCCTGTGTGT 
CGGCTGCCTGTATATTATATTGAAGGTCAACGTATTTCCCAATACCGGCTGGATGGAAGC 
GTCGAAAGGGATGCAGGGCATGTCGTTCAGTACCTTCGGATACGCGGATGCTCCGGGCTA 
TACATTCAGCCGCATTGGCCATACTTTAATTTTCCTACTTGGAAAGACCACAGGGACACG 
25 TACAACTGTTTCCGATAGTTCGCATAATGTATATTATGTTAAATTATATATTTGTGCAAA 
TAACTCCAAGGCATTAAGCTGTTGTTTGATGCTTTGCCAGTTTGGGAGAAAGTTGTCCAT 
ATGCGCCATAAAACGGGCGTTGCGATGGCGTTCGAGCAAATGGGTCAGTTCGTGGACGAC 
GACGTATTAAGCGGTGCGGACACCCGAACCGCGATCCCCTAAATGTCTTGGTGGGAATTT 
AGGGGATTTTGGGGAATTTTGCAAAGGTCTCAAAACCCGCTCGCCTTATAGCCTGTCTGT 
30 GCTGCCATTTCAGCCTCCAAAACCCATATTTTCAAGGTGGGCATTGACTTTGCTTTGCCA 
CTTTTCCACTTCTCGGGCAAGCTCGGCCATCGGGCTGCGGTAGCGGTCTTCCAGCGTGTT 
CAAGCGGCTGATAAGCTGCTGAATACTGTTTTCCAAGCGATTTTCGATTCGGCTTTGTAA 
ATCGGCAAGCCATTTGTCTTGAACGGCAAGCTGCTTGATTTCGGCTTCGGAAAGTCGGCC 
AAATTGTTTGAATACGGCAAGGTTCAGGGCTTCGATTTGGGTTTTGACTGCGTCTTTCGC 
35 GGCTTTTTCCTGCGTCATCAGTGTTTGGGTGGTTTGTAAAACAGCCCGTTCGCCTTCTTC 
TATGCCGCTTTCTTCCAATGCGGTTTTCAGAAGTTTGGCGGAAAGTTTGCCTTTTGCATC 
CAATACGTCGTTCAGCGCACCCTCTTCGCCGCCGTGTTCTTCTATGTGGTTTTCCAATTC 
TTGGCTTAGGCGTTCCAGCTCGCTTTGTTTTTCTTCCAGCTTGGCGATGCCGTCTGAAAA 
GTAGCGGCGGGCAACCAGCTCGGGGGCGATGACTTCGCTGCGGTATTTTTTGCTGATGCG 
40 CTTGGTTTTGGCTTTGCCTTTTTTGTCGGTTTCGGTTTCCTCAAAGACGACGGTCAGGTT 
CGCGGCTTCATCGCTTTCTTTGGTGATTTCGGCCAGGTTTTTAACCGCCTTCCAGCCATC 
TTGGGCGATGAGATAAACATCGTCTTGCAGGGTTTCCGCCCAGTAGTCCGTCAGGATTTG 
GTAGAAATCGTATTCTTCAATCAGGCTGCCGGGTTTGAACGCGTCCAGCAGGCTTTCGCT 
CCATTTCCGGATAAGCCTGCCCGGTTGGATGGCGGCAAGGTCGTTTTGAGTGTGCCACGC 
45 GGCAAACTTTGCTAGGTGTCCGGCTTTGAAGGCGGCGTAATCGGGGTGCGCCAATATATG 
GGCTTTGATTTGGCTGCTTTCGATTTTATAGTGGATTAAATTTGGGGCTGTACTAGATTA 
GCCCTAAATTCCACACCAATCCCGCAGGATTTTAAGCTGTTGAGAGTGGGAAAGATTTGC 
AATCGATTCCGTTGTATAGTGGTAAAGTGGCCATCGTGTTCGGCAAACAACTCGTTTTTC 
ATACGGCCTAAAACTTGCCAATAGGCTTCCAATGCGTCCATATCGTGCGCAGGTATGCCG 
50 CCATAAAGATAGATAGGCGGCGAGATTTTGCAGGTCTTCGACTTCTCCGCTGTCGATATA 
GCGAGGCAGATTAAGGTTGTAATCTTGTGCTGCGATTTCGCTTAAATGCACCATACGGCT 
GTAACGAGGTTTGTGAAAGTGTCGATGATTTTGTGAATGTCTTGCTCACGCAGACGGTTT 
TTGTTGCCGTCTTTAATGAAGCCGCGCGATGCGTCAATCATAAACACGCTGCCGCCGCTG 
ATAACTTGGTTTGTTCCCTCTTCGGCAAATTGGGCGGTTTGGGCGTGTTCTTTGTCGATG 
55 ACGATGATGCAGGCAGGAATGCCCGTGCCGTAAAACAGGTTGGCAGGCAGCCCGATAATG 
CCTTTAATAAGGTCAAGGTTAAGCAATTCCGTGCGAATACGCGCTTCGGCATTGCCGCGA 
AACAGCACACCGTGCGGAAGAATAATCGCACCTTTGCCGCTTGGTTTCAGGCTTTTGAGC 



WO 00/22430 



-510- 



PCT/US99/23573 



AGATGCAGCAAAAAGGCGTAATCGCCGTTTTTTTCGGGCGGGATAAGGCGGATTGGCAAC 
GGCAAAATCGAAGGTCTTAAGCCCGTCGTTTTCATCACGGAAAGACGAATCGGACAAGTG 
TTCCCGTGTTGATTTCGGCGGTTTCGTTGTTGTGCAAAATCATATTCATACGG 



5 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 60>: 
gnm_60 

CTGAGCGCGGAAATGGCTTTCAGACGnCATTTGCGCTCAATAATAATATCCCGCGnTCAG 
AATACACGGTTTGGATGCGCCGGTTGCTTTGTGCGGACTACCGGGAATGCGATTAATCCA 
ACACGCCGCCAACCACGCAAATnCGGCGGCTTCCACCCATTGCGGATCGAGGTTCAGGTC 

10 GGCGGTGCTGTGCAGGGAAACGCGTGTGCCGAAACATTCTGCCAAATCCGCCATTAAAAC 
AGGATTGCGGATGCCGCCGTCGCAAATGTACATTTGACGGGCATCTGCCGCTGCGTGTGA 
GACGGCGTCGCAAACGGTTTGCGCGGTAAAACGGGAAAGCGTCCGCAATACGTCGTATCG 
GTTTTCGCCGCCGTCAAGGTAGGTTTCGAGCCAATTTATGGCAAACAGTTCGCGCCCCGT 
GCTTTTAGGGTGGCGTTGTGCGAAATACGGGTGGGCGAGCAGCCTGTCGAGCAGTTGCGG 

15 CAATATGTTGCCTTGTGCCGACTTTGCACCGTTTTTGTCGTAAGGAAGCTGC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 61>: 
gnm_61 

CCCGTATCGGATGATTTTTGGGGGAATGGTTGCGCTCATGTTTTTTGATAACGGGAAACC 

20 CGTTTTTCTCTGTAGAAAGGTAAGCGTTTACTTTAAGTAATTGACTGTTGCGGGTCAAGT 
CTAATTTTAAAAAATAATCCGGTTTTTCTTACAAACTGCCCCCATAACGCTTACTGTACC 
TTAATCTGATGGTTTTCGATAATAATTATCATTACAATGCAATGCCGGTTCGTTTGCTTG 
TGAACATTCAAGATGCCGACTCTGACGGCATTCAGACAGCATCTGAAAACAATAACGGCA 
CAAGGATGGGGTACAATCGCCCTATGGAAAAAAACACCCTATCCGCCCGCGCACCATCCC 

25 CTTGGCTGCCGCTTCTGCTGGCAATTGCCATTTTTATGCAGATGTTGGATGCGACCATTT 
TAAATACCGCACTGCCTGAAATTGCCGCCGACCTGAATGAGTCGCCTCTGGATATGCAAC 
TGGCAGTTATTTCCTACACGCTGACGGTTGCCCTGCTGATTCCTTTGAGCGGTTATTTGG 
CGGACAGGTTCGGAACGAAAAAAGTCTTTTTCGGTTCGATTGCCGTTTTTATGCTCGGAT 
CGGCATTGTGCGCCGCATCGGGTTCGCTGTTTGAATTGACGCTTTCCCGTGTCGTTCAGG 

30 GCATCGGCGGTTCGATGCTGGTTCCGATACCGCGTCTGACCATCTTGCGTGTGTACGACA 
AGTCCAAGCTGCTCAATGCCATCAATTATGCGGTTATGCCCGCATTAATCGGGCCGGTTT 
TAGGGCCTTTGGCGGGCGGTTATTTGGTCGAATACGCTTCGTGGCACTGGATTTTCCTGC 
TCAACCTGCCCATCGGTCTGCTGGGTTTCATATTGGGACGCAACATCATGCCCGATATTA 
AAGGCAGTAATATCTCTTTAGACTTCAAAGGTTATCTGATTTTTTCTGCCGCCGCGTGCC 

35 TCTTGTTACTTTCGGCAGAAAGCCTGTCGCACGCGCTGCCTCCGTATTTTGCACTGTTGC 
CGCTGTGCGGCGGACTGCTGTTTGCACGCCGTTATTTCCGACATATGAAAACCGCGTCCA 
AACCGATTTATTCCGCCGACCTGTTTCTGATACGCACTTTCCGTCTGGGACTGGCGGGCA 
ATCTGTTCAGCCGTCTCGGCATCAGCTCGATTCCTTTTCTGATGCCCCTGATGTTTCAAA 
TCGCTTTCGGCTTCGGCGCAAGCCTGTCGGGTTGGCTGGTCGCACCCGTCGCCCTGTCTT 

40 CGCTGCTGGTCAAACCGCTGATTGCACCGCTCATGAAACGTTTCGGCTACCGCACGGTAC 
TGCTTTGGAACACCAAGCTGCTTGCCGCCTTCATCATGCTGCTCGCCCTGCCTGACGGAA 
ACTCGCCGCTGTGGATTTGGGTTTTCCTCTCGCTGGCGATCGGCGCGTGCAACTCCCTAC 
AGTTTTCTGCCATGAACACACTGACCCTCGCCGATTTGCGCCCGCAACAAACAGGCAGCG 
GCAACAGCCTGATGGCGGTCAACCAACAGCTTGCCATCAGCATGGGCATTGTTGCCGGCG 

45 CATTAATCCTTAAAAACTGGACATTTCTGATACCGGCTTCTTCAGGTCTGCATTCCGCCT 
TCCGTATGACCCTGCTCAGCATCGGCGGCATCACCCTTGCATCATCGCTGGTTTTCAAAC 
GGCTGCACGTTTCAGACGGCACCAACCTGACACGGAACACACCGTCCTGAAGCGGTCCAC 
ACGCAAAACTTTTACCCGTTTCAACGTTTGGATTATGATACCGCACTTCCATGCGCGCCA 
ACCCCAAAACACAGGCAATGCCGTCTGAAACCATATCCCTGATGAAAACACGCAGCCTAA 

50 TTTCCCTTTTATGCCTCCTTCTCTGTTCATGTTCTTCATGGTTGCCCCCACTGGAAGAAC 
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GGACGGAAAGCCGTCATTTCAATACTTCCAAACCCGTCCGCCTGGACAACATCCTGCAAA 
TCCGGCACACCCCTCATACCAACGGGCTATCCGATATCTATCTGTTGAACGACCCCCACG 
AAGCCTTTGCCGCCCGCGCCGCCCTTATCGAATCTGCCGAACACAGCCTCGATTTGCAAT 
ACTACATCTGGCGCAACGACATTTCCGGCAGGCTGCTGTTCAACCTCGTGTACCTTGCCG 
5 CAGAACGCGGTGTGCGCGTACGCCTGCTGTTGGACGACAACAACACGCGCGGATTGGACG 
ACCTCCTGCTTGCCCTCGACAGCCATCCCAATATCGAAGTGCGCCTGTTCAACCCCTTCG 
TCTTACGAAAATGGCGCGCACTCGGCTACCTGACCGACTTCCCCCGCCTCAACCGCCGCA 
TGCACAACAAATCCTTTACCGCCGACAACCGCGCCACCATACTCGGCGGACGCAATATCG 
GCGACGAATACTTCAAAGTCGGTGAGGACACCGTTTTCGCCGATTTGGACATCCTCGCCA 
10 CCGGCAGCGTCGTCGGCGAAGTATCGCACGACTTCGACCGCTACTGGGCAAGCCATTCCG 
CCCACAACGCCACGCGCATCATCCGCAGCGGCGACATCGGCAAGGGTCTTCAAGCACTCG 
GATACAACGACGAAACGTCCAGACACGCGCTCCTGCGCTACCGCGAAACCGTCGAACAGT 
CGCCCCTCTACCAAAAAATACAGACAGGATGCATCGACTGGCAGAGCGTCCGAACCCGCC 
TCATCAGCGACGACCCTGCAAAAGGACTCGACCGCGACCGCCGCAAACCGCCGATTGCCG 
15 GGCGGCTGCAAGACGCGCTCAAACAGCCCGAAAAAAGCGTCTATCTGGTTTCACCCTATT 
TCGTTCCCACAAAATCCGGCACAGACGCACTGGCAAAACTGGTGCAGGACGGCATAGACG 
TTACCGTTCTGACCAACTCGCTGCAGGCGACCGACGTTGCCGCCGTCCATTCCGGCTATG 
TCAAATACCGAAAACCGCTGCTCAAAGCCGGCATCAAACTCTACGAGCTGCAACCCAACC 
ATGCCGTCCCCGCCACAAAAGACAAAGGCCTGACCGGCAGCTCCGTAACCAGCCTGCACG 
20 CCAAAACCTTCATTGTGGACGGCAAACGCATCTTCATCGGTTCGTTCAACCTCGACCCCC 
GTTCCGCGCGTCTCAACACCGAAATGGGCGTTGTTATCGAAAGCCCCAAAATCGCAGAAC 
AGATGGAGCGCACCCTTGCCGATACCACACCCGCCTACGCCTACCGCGTTACCCTCGACA 
GGCACAACCGCCTGCAATGGCACGATCCCGCCACCCGAAAAACCTACCCGAACGAACCCG 
AAGCCAAACTTTGGAAACGCATCGCCGCAAAAATCCTATCCCTGCTGCCCATAGAAGGTT 
25 TATTATAGAAATATAGCGGATTAACAAAAACCAGTACGACGTTGCCTCGCCTTAGCTCAA 
AGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTTCGTACTGTTTGTACT 
GTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATACCGTCTGAAACACC 
TTCAGACGGATATCCGAACCCGCAAAGGAAAAACCATGTTTCCCCCCGACAAAACCCTTT 
TCCTCTGTCTCAGCGCACTGCTCCTCGCCTCATGCGGCACGACCTCCGGCAAACACCGCC 
30 AACCGAAACCCAAACAGACAGTCCGGCAAATCCAAGCCGTCCGCATCAGCCACATCGACC 
GCACACAAGGCTCGCAGGAACTCATGCTCCACAGCCTCGGACTCATCGGCACGCCCTACA 
AATGGGGCGGCAGCAGCACCGCAACCGGCTTCGATTGCAGCGGCATGATTCAATTCGTTT 
ACAAAAACGCCCTCAACGTCAAGCTGCCGCGCACCGCCCGCGACATGGCGGCGGCAAGCC 
GCAAAATCCCCGACAGCCGCCTCAAGGCCGGCGACCTCGTATTCTTCAACACCGGCGGCG 
35 CACACCGCTACTCACACGTCGGACTCTACATCGGCAACGGCGAATTCATCCATGCCCCCA 
GCAGCGGCAAAACCATCAAAACCGAAAAACTCTCCACACCGTTTTACGCCAAAAACTACC 
TCGGCGCACATACTTTTTTTACAGAATGAGCCGCCCGCCGCGCCGCGCCGGAATCGCGGC 
AAAATGCCGCCTTATTCCGCTGTTTCGGTCAGCGATGAGAACACGTCGAAATAAGTCGGG 
AAGGTTTTGTGGGTGCATTTCGGATCGTTGATGACGACGGGTACGCCCAACAGCGAAACC 
40 AGCGAGAAACACATCGCCATGCGGTGGTCGTCGTACGTGTCGATGACGGCGTCGGGTGTC 
AGCGTTTCGGGCGGGGTGATGTGAATTGCTTCGGCTTCTTCGACGACTTTTGCCCCGAGT 
TTGCGCAACTCGTTTGCCATTGCGGCGATGCGGTCGGTTTCTTTGACGCGCCACGAACCG 
ATGTTGCGCAGCGTGCAGGTTTGCCCTGTAGCAAGCGCGACGATGGCGAGGGTCATGGCG 
GCATCGGGGATATGGTTCGCATCCAAATCAAAGGATTGGACGGCACGTTCCTTCGGGCGT 
45 GAAACTTCGACGAAGTTTTCGCCCCAAACCACGTCCGCCCCGATTTTTTCCAGCTCGCGG 
GCAAAGGCGACATCGCCCTGTATGCTGTTTGCGCCGATACCGGTAACGCGGACGGGCGTG 
GCGGCAATCAAACCGGCTGCGAGGAAGTAGGACGCGCTGGAGGCATCGCCTTCGACGTGC 
AAGTGTTCGGGCGCGTGGTAGTGCGCATCGGCGGGAATTTTGAAGACGCGGTAGCCTTCA 
TTGATAACCTGTACGCCGAATTGCGCCATCAGTTTTAAAGTAATGTCGATATAGGGCTTG 
50 GAAATCAATTCGCCGACCATACGGATTTCAAACGCCTGCCCGGTCAGCGGCAACGCCATT 
AAAAGGGCGGTCAGAAACTGGCTGGACACATTGCCTTTAATCGGAATCACGCGCTCGCCG 
TTGTCTTGGCGTTCGCCGATATGAAGCGGCGGATAGTGTTCCTTGCCGAGATATTCGACA 
TCGGCCCCGGCAATCCGCAACGCATCGACCAAATCGCCGATAGGACGTTCGTGCATACGA 
GGCACGCCGTGCAGATGATAATCGCCGCCCAAAACGGCCAGAGCGGCGGTTAACGGGCGG 
55 AACGCCGTGCCCGCGTTGCCCAAAAACAAATCGGCAGTGCGGTTGGGGAAGCGTCCGCCT 
GTGCCGTGCACTTTCAGACGGTCTTCGGCAAGATATTCGATTTGAACGCCGAGTTTATCG 
AGTGCTTCGAGCATACGGTCGGTATCGTCGGATTTGAGCAGGGAATGGATTTCGCAAGCA 
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TTGTCGGACAAGGCGGCAAGCAGCAGGGTGCGGTTGCTGATGCTTTTGGAGCCGGGCAGG 
GCGACGGTGGAAGGTTTGAGACGGGCGACGGGGAGGCGGACGGATTCGGTCATGGCAAAA 
CGTCAATATTATTAAAGATAAAAACAGCCTGCATTATACTGGTGCAAATGCTGTATGAAA 
AATCTCAGGCTTGGCATTTTCGGTTTTAAAGTCCGTAAATGTGGTTTTTTATGCCGAAAA 
5 TTGATTATTTTTAAATTTTTTGTTTCTAAAATTTCTTTGTCGGCATATTTTCAGCTTTTG 
TTGCGGACATGGCGCGTTTGCCGGCGGCGCGGCACGATTGCCAATTTCATAGAATTTGGT 
AGAATAGCCGCTGTTCAACGACAGACAAGCCGCCGATTTTCCGGGCGGCTTGTATTTTTA 
TTTTAATATCCGGACGCACAAAACAAGACGGTACGCGGTATGCTTGCTGCCGCAAACCGG 
TGTGCCGGAATATGGAGAAAAAAGACCGATGCAAAAAATCCCCCTGACCGTACGCGGTGC 
10 GGAATTGCTGAAACAGGAATTGCAGCAGCTCAAAAGCGTGGCGCGTCCCGAAGTGATCGA 
AGCGATTGCCGAAGCCCGTTCGCACGGCGATTTGTCCGAAAACGCCGAATACGAAGCCGC 
CAAAGAACGCCAAGGCTTTATCGAGGGCCGCATTTCCGAGCTGGAACACAAACTTTCCGT 
TGCCCACATCATCAATCCGACCGAAATCCACGCCGAAGGCAAAATCGTGTTCGGTACGAC 
GGTTACGCTGGAAGATTTGGAAACGGAAGAACACGTTATCTATCAAATTGTCGGCGAAGA 
1 5 CGAAGCCGACATCAAACAGGGCAAAATCTATGTCGGCTCACCCATCGCCCGCGCCTTAAT 
CGGCAAGGAAGAGGGGGATACGGCGGAAGTCCAAGCCCCGGGCGGCGTGCGCGAATACGA 
CATTATCGAAGTCCGATATATTTGATTCGGCTTGATTTCGATACACCCGACACACGCAGG 
AAATTATAGTGGATTAATAAAAATCAGGACAAGGCGACGAAGCCGAAGACAGTACAGATA 
GTACGAAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAG 

20 GCGAGACAACCCCGTACTGGTTTTTGTTCATCCGCTATAACAGCAACCCTGTCGCCGTCA 
TTCCCGCAAAAGCGGGAATCTAGGACGCAGGGTTAAGAAAACCTGCATCCCGTCATTCCC 
TCAAAAACAGAAAACCAAAATCAGAAACCTAAAATTCGTCATTCCCGCGCAGGCGGGAAT 
CCAGTCCGTTCAATTTCGGTCATTTCCGATAAATTCCTGCTGCTTTTCATTTCTAGATTC 
CCACTTTCGTGGGAATGACGGCGGAAGGGTTTTGGTTTTTTCCGATAAATTCTTGAGGCA 

25 TTGAAATTCCAGATTCCCGTCTGCGCGGGAATGACGATTCATAAGTTTCCCGAAATTCCA 
ACATAACCGAAACCTGACAGTAACCGTAGCAACTGAACCGTCATTCCCACCACTTTTCGT 
CATTCCCGCGAAAGCGGGAATCCAGAATCTCGGACTTTCAGATAATCTTTGAATATTGCT 
GTTGTTCTAAGGTCTGGATTCCCGCCTGCGCGGGAATGACGAATCCATCCGCACGGAAAC 
CTGCACCACGTCATTCCCACGAACCCACATCCCGTCATTCCCGCAAAAGCGGGAATCTAG 

30 GACGCAGGGTTAAGAAAACCTACATCCCGTCATTCCCTCAAAAACAGAAAACCAAAATCA 
GAAACCTAAAATCCCGTCATTCCCGCAAAAGCGGGAATCCAGTCCGTTCAGTTTCGGTCA 
TTTCCGATAAATTCCTGTTGCTTTTCATTTCTAGATTCCCACTTTCGTGGGAATGACGGC 
GGAAGGGTTTTGGTTTTTTCCGATAAATTCTTGAGGCATTGAAATTCCAGATTCCCGCCT 
GCGCGGGAATGACGATTCATAAGTTTCCCGAAATTCCAACATAACCGAAACCTGACAGTA 

35 ACCGTAGCAACTGAACCGTCATTCCCACCACTTTTCGTCATTCCCGCGAAAGCGGGAATC 
TAGAATCTCGGACTTTCAGATAATCTTTGAATATTGCTGTTGTTCTAAGGTCTAGATTCC 
CGCCTGCGCGGGAATGACGAATCCATCCGCACGGAAACCTGCACCACGTCATTCCCACGA 
ACCCACATCCCGTCATTACCACGAAAGTGGGAATCTAGGACGCAGGGTTAAGAAAACCTA 
CATCCCGTCATTCCTCAAAAACAGAAAACCAAAATCAGAAACCTAAAATCCCGTCATTCC 

40 CGCGCAGGCGGGAATCCAGTCCGTTCAGTTTCGGTCGTTTCCGATAAATTCCTGCTGCTT 
TTCATTTCTAGATTCCCACTTTCGTGGGAATGACGGCGGAAGGGTTTTGGTTTTTTCCGA 
TAAATTCTTGAGGCATTGAAATTCTAGATTCCCGCCTGCGCGGGAATGACGAATCCATCC 
GTACGGAAACCTGCACCACGTCATTCCTAAGAACCTACATCCCGTCATTCCCTCAAAAAC 
AGAAAACCAAAATCAGAAACCTAAAATCCCGTCATTCCCGCGCAGGCGGGAATCCAGTCC 

45 GTTCAGTTTCGGTCATTTCCGATAAATTCCTGCTGCTTTTCATTTCTAGATTCCCACTTT 
CGTGGGAATGACGGCGGAAGGGTTTTGGTTTTTTCCGATAAATTCTTGAGGCATTGAAAT 
TCTAGATTCCCGCCTGCGCGGGAATGACGGCTGTAGATGCCCGATGGTCTTTATAGCGGA 
TTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAGATAGTACGGAACCGAT 
TCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCC 

50 GTACTTGTTTTTGTTAATCCACTATAAAGTGCCGCGTGTGTTTTTTTATGGCGTTTTAAA 
AAGCCGAGACTGCATCCGGGCAGCAGCGCATCGGCTCGCACGAGGTCTGCGCTTGAATTG 
TGTTGTAGAAACACAACGTTTTTGAAAAAATAAGCTATTGTTTTATATCAAAATATAATC 
ATTTTTAAAATAAAGGTTGCGGCATTTATCAGATATTTGTTCTGAAAAATGGTTTTTTGC 
GGGGGGGGGGGTATAATTGAAGACGTATCGGGTGTTTGCCCGATGTTTTTAGGTTTTTAT 

55 CAAATTTACAAAAGGAAGCCGATATGCGAAAAAAACTTACCGCCCTCGTATTGTCCGCAC 
TGCCGCTTGCGGCCGTTGCCGATGTCAGCCTATACGGCGAAATCAAAGCCGGCGTGGAAG 
GCAGGAACTACCAGCTGCAATTGACTGAAGCACAAGCCGCTAACGGTGGAGCGAGCGGTC 
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AGGTAAAAGTTACTAAAGTTACTAAGGCCAAAAGCCGCATCAGGACGAAAATCAGTGATT 
TCGGCTCGTTTATCGGCTTTAAGGGGAGTGAGGATTTGGGCGACGGGCTGAAGGCTGTTT 
GGCAGCTTGAGCAAGACGTATCCGTTGCCGGCGGCGGCGCGACCCAGTGGGGCAACAGGG 
AATCCTTTATCGGCTTGGCAGGCGAATTCGGTACGCTGCGCGCCGGTCGCGTTGCGAATC 
5 AGTTTGACGATGCCAGCCAAGGCATTGATCCTTGGGACAGCAATAATGATGTGGCTTCGC 
AATTGGGTATTTTCAAACGCCACGACGACATGCCGGTTTCCGTACGCTACGATTCCCCCG 
AATTTTCCGGTTTCAGCGGCAGCGTTCAATTCGTTCCGATCCAAAACAGCAAGTCCGCCT 
ATACGCCGGCTTATTATACTAAGAATACAAACAATAATCTTACTCTCGTTCCGGCTGTTG 
TCGGCAAGCCCGGATCGGATGTGTATTATGCCGGTCTGAATTACAAAAATGGCGGTTTTG 

10 CCGGGAACTATGCCTTTAAATATGCGAGACACGCCAATGTCGGACGTAATGCTTTTGAGT 
TGTTCTTGATCGGCAGCGGGAGTGATCAAGCCAAAGGTACCGATCCCTTGAAAAACCATC 
AGGTACACCGTCTGACGGGCGGCTATGAGGAAGGCGGCTTGAATCTCGCCTTGGCGGCTC 
AGTTGGATTTGTCTGAAAATGGCGACAAAACCAAAAACAGTACGACCGAAATTGCCGCCA 
CTGCTTCCTACCGCTTCGGTAATGCAGTTCCACGCATCAGCTATGCCCATGGTTTCGACT 

15 TTATCGAACGCGGTAAAAAAGGCGAAAATACCAGCTACGATCAAATCATCGCCGGCGTTG 
ATTATGATTTTTCCAAACGCACTTCCGCCATCGTGTCTGGCGCTTGGCTGAAACGCAATA 
CCGGCATCGGCAACTACACTCAAATTAATGCCGCCTCCGTCGGTTTGCGCCACAAATTCT 
AAATATCGGGGCGGTGAAGCGGATAGCTTTGTTTTTGACGGCTCGCCTTCATTCTTTGAT 
TGCAATCTGACTGCCAATCTGCTTCAGCCCCAAACAAAAATCCGGATACGGAAGAAAAAC 

20 GGCAATAAAGACAGCAAATACCGTCTGAAAGATTTTCAGACGGTATTTCGCATTTTTGGC 
TTGGTTTGCACATATAGTGAGACCTTTGCAAAAATAGTCTGTTAACGAAATTTGACGCAT 
AAAAATGCGCCAAAAAATTTTCAATTGCCTAAAACCTTCCTAATATTGAGCAAAAAGTAG 
GAAAAATCAGAAAAGTTTTGCATTTTGAAAATGAGATTGAGCATAAAATTTTAGTAACCT 
ATGTTATTGCAAAGGTCTCGAATTGTCATTCCCACGCAGGCGGGAATCTAGTCTGTTCGG 

25 TTTCAGTTATTTCCGATAAATTCCTGCTGCTTTTTATTTCTAGATTCCCACTTTCGTGGG 
AATGACGAAAAGTGGCGGGAATGACGGTTCGGGCATTCCTTAAATCACCCGTGTATCGCT 
GTAAATCTTAGAGATGGCGGAATATAGCGGATTAACAAAAACCAGTACGGCGTTGCCTCG 
CCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTA 
CTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATATTT 

30 GCTTGCGGCAAGATGAAAACGGTGCGGGATGTTTTGGGAAACCAATGCCGTCTGAAGGGC 
TTTCAGACGGCATTTTTTGCGCCGTGCTGTTTAACGCGCCAGCGGTTCGGTGCGTTTGAT 
CAGCCACGCTTTTGCCGCGCCTTCGGTCAGCGGCTCGAGGCGGCGGCGGACTTCGGCGTG 
GTAGCGGTTGACCCAGTCGATTTCGCCGTCGGTCATGAGGGCGGTGTCCATCAGGCGGGT 
GTCGATGGGGCAGAGGGTCAGGGTTTCAAAACAGAGGAAGCTGCCGAATTCGGTTTCTTG 

35 AGGGGCGGCGACGGCTTGGTTGGCGGCAAGGTTTTCAATGCGGATGCCCCATTTTCCCGG 
GCGGTAGAGTCCGGGTTCGATGGAGGTAACCATGCCTTTTTTCATGGCGGTTTCGGGCGT 
GGCGGGGGCGGCGAAGGCGATGCGCTGCGGGCCTTCGTGGACGTTGAGGAAATAGCCTAC 
GCCGTGTCCGGTGCCGTGGCCGTAGTCGCATTGCGCCTGCCACAGGGGTTTGCGGCAAAT 
CGCATCAATCAGCGGCsAsGGGATGTTTTCGGGGAACACGGCTTCGGCAAGCGCGATATG 

40 GGCTTTGAGAACGAGGGTGTTGTCGCTTTTTTGTTCGGCACTCGGCGTGCCGACGGGGAC 
GACGCGGGTGATGTCGGTCGTGCCGCCTTTGTATTGCGCGCCGGAGTCGATGAGCAAAAG 
CCCGTTGCCGCTGATGGTGCTGTGGCTTTCGGGTGTCGCGCTGTAATGCGGCAGTGCGCC 
GTTGGCGTTGAAGCCTGCGATGGTGTCGAAACTCAATGAAATGAAGCCTGGGCGCACGCT 
GCGGTGGCGATAAAGCATGGTGTCCACGTCGATTTCGGTCAGGCTGCCGCCGTTGCCGAT 

45 GATGTCTTCAAACTCGGCGAAGAAACCGCACAACGCCGCGCCGTCGTGTTCCATCGCTTC 
GCGGATGCGGGCGATGTCGGCTTCGGATTTGCAGGATTTGAACAGCGTGGATGGGTTGAT 
TCCCTCGATAAGGCGCACGCTTTCGGGCAGGCGCACAAGCGTGCTGACGGCGGTTTTGTT 
CGGCTCGATGAGCAGCACGCCGCCGATTTGCGCGAGTTTGTCGGCAACTTGGGCGTAAGG 
TTCGACCGCGATGCCGGCGGTTTGCAGCGCGGCGGCGGCTTCGGCGTTCAGACGGCATCG 

50 GTCGGTAAACAGGACGGCGTTGTCTTTGCCAATCAGCAGGAAGGACACGAAAACGGGATT 
GAAAGGCACGTCGCTGCCGCGCAGGTTGGTCAGCCAGGCGATGTCGTCAAGCGAGGAAAC 
CAAGTGGTAATCCGCGCCTTTTTCCGCCATCACGGCGCGCACGCGGGCGAGTTTTTCGGC 
GGCGGTTTCAGAAACATAGTCGGGGTCGTGGATGAACACCGTTTCGGCGGGGAGGGCGGG 
GCGGTTTGTCCACACTTGATTCAGTAAATTATCCGGGTGTTCGATGCGGATGTTTTTGGC 

55 GGCGAGTGATTGCGCCAAAGTGCGTTTGCCGGTGAGCGAGACCATATCGGAAGGGATGCC 
GACGGCGGCGTTTTCGGGCAGGCTTGCCGCGAGCCATTCGTTGTACGGCGGCACTTGCCC 
GCTTTTTTGCAGCACAATGCCGCTGCCCGCAAGCTGTTTGGCGGCTTGTTCCCAATAGCG 
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GCTGTCCACCCACACGCCCGCTTCATCGGTGGTCAGGACAAACGTGCCGACCGAGCCGGT 
AAAGCCCGATAATTCGCGGCGCGCCTGCCAATGCTCGGGCAGGTATTCGGACAGGTGGGG 
GTCGGCGGAAGGGATGACGAGTGCATCCAAGCCTTGCGCCTTCATGGCTTCGCGTAATGC 
GGACAGATAATTCGATACGGTATTCATAACAGTTCCTCCAATCGGGTTTTGCGGCTTCAG 
5 ATGGCATGGACGGAAATCTGAAATGCCGTCTGAAAAACATAACCATCTTATCAAATCGCC 
AGCCTGCTGCAAAACGGACGGGCTGATCGGATGGTGCGTGTTTGCGCGAAAAAAGCGATG 
TAAGGTTGTTTGTTGTAAAATTTTAGGCATAAAATGTCGTTTTATGCCTTTTTTTGGAAG 
TAATATGGAAAATATAGTCAAGTTTGAGCATGAAGTTCTAATAGTGTGTGTTGGCAGGTA 
TTTGGATTACGTTACAATACGTGTTTTCATCAAAATTTCCCTACCGGGCGGTATCCTGTT 
1 0 TTTGAAGACGGTAGGATTTGGGTTTGTTTGGGGGCAATCCCGCCCAAATTGGAGCAATAG 
ATAGGGCTGTGTCCGAATATGCGGCTCTGTGTGTTGAAACACAGTTAAAAATACGGAAGA 
CTTTATGTCCGAACAACATATTTCGACTTGGAAAAGTAAAATCAACGCATTGGGTCCGGG 
GATCATGATGGCTTCGGCGGCGGTCGGCGGTTCGCACCTGATTGCCTCGACGCAGGCGGG 
CGCGCTTTACGGCTGGCAGATCGCGCTCATCATCATCCTGACCAACCTCTTCAAATACCC 
15 GTTTTTCCGCTTCAGCGCGCATTACACGCTGGACACGGGCAAGAGCCTGATTGAAGGTTA 
TGCCGAGAAAAGCCGCGTTTATTTGTGGGTATTCCTGATTTTGTGCATCCTCTCCGCCAC 
GATTAACGCGGGCGCGGTCGCCATTGTAACCGCCGCCATCGTCAAAATGGCGATTCCCTC 
GCTGATGTTTGATGCCGGCACGGTTGCCGCCTTGATTATGGCATCCTGCCTGATTATTTT 
GGTGAGCGGACGTTACCGCGCTTTGGATCGCGTTTCCAAAATCATCATCGTTACTTTGAG 
20 TATCGCCACGCTTGCCGCCGCCGGCATCGCTATGTCGCGCGGTATGCAGATGCAGTCCGA 
TTTTATCGAGCCGACACCGTGGACGCTTGCCGGTTTC-GGCTTCCTGATCGCGCTGATGGG 
CTGGATGCCCGCGCCGATTGAAATTTCCGCCATCAATTCTTTGTGGGTAACCGAAAAACA 
ACGCATCAATCCTTCCGAATACCGCGACGGGATTTTTGATTTCAACGTCGGTTATATCGC 
CAGTGCGGTTTTGGCTTTGGTTTTCCTTGCACTGGGCGCGTTTGTGCAATACGGCAACGG 
25 CGAAGCAGTGCAGATGGCGGGCGGCAAATATATCGGGCAATTGATCAATATGTACGCCGT 
TACCATCGGCGGCTGGTCGCGCCCGCTGGTGGCGTTTATCGCGTTTGCCTGTATGTACGG 
CACGACGATTACCGTCGTGGACGGCTATGCCCGTGCCATTGCCGAACCCGTGCGCCTGCT 
GCGCGGAAAAGACAAAACGGGCAACGCCGAATTCTTTGCCTGGAATATTTGGGTGGCGGG 
CAGCGGTTTGGCGGTGATTTTCTGGTTTGACGGCGTAATGGCGAATCTGCTCAAATTTGC 
30 GATGATTGCCGCTTTTGTGTCCGCCCCTGTGTTTGCCTGGCTGAATTACCGTTTGGTTAA 
AGGTGATGAAAAACACAAACTCACATCAGGTATGAATGCCCTTGCATTGGCAGGCTTGAT 
TTATCTGACCGGTTTTACCGTTTTGTTCTTATTGAATTTGGCGGGAATGTTCAAATGATA 
ACGATGCCGTCTGAAACCGCAAACCGCTTTCAGACGGCATTGTCGCGTTTATGGAAAAAA 
ATGCCGACATCGCGTAAAATATGCGCAAATTTTGTGATTCGGTCAGGTCGTCTGAAACAG 
35 ATTGCGCCTGATTTATTTTTTCGGAAAACCTTATGAGCGAACAAAACCATCCGCAAACCG 
AGCCGCAGTTGGACGAAAACCAAATCATCGCCCTGCGCCGCGAAAAACTGCACAACATCC 
GCCAACAGCGCAACGCCTATCCCAACGACTTCAAACGCGACAGCTTCGCCGCCGATTTGC 
ACGCCCAATACGGCGAAATCGGCAAAGAAGAACTCGATCCGCAAGGCATTCCCGTCAAAG 
TGGCCGGCCGCATGATGCTGAAGCGTCAAATGGGCAAGGCGAGTTTTGCCACCATTCAAG 
40 ACGTGTCCGGGCAAATCCAGCTTTATCTGAACAACAAAGGCGTGAGCCAAGAAGTTTTGG 
ACGACTTCAACCATTGGGATTTGGGCGACATCGTCGGCGCGGAAGGCACTTTGTTCAAAA 
CCAACCACGGCGAACTGACCGTACGCGTGTCCGGCATCCGCCTGCTGTCCAAATCCCTAC 
GCCCGCTGCCCGACAAACACAAAGGTTTGAGCGATCAGGAAACCAAATACCGCCAACGCT 
ATGTTGATTTGATTGCCAATGAAGAATCGCGCAATACCTTTATCAAACGCAGCCAAATCA 
45 TCCAATCCGTGCGTAATTTTATGGTGGGCGAGCATTATCTCGAAGTCGAAACCCCGATGA 
TGCACCCGATTCCCGGCGGCGCGACGGCAAAACCCTTCGTTACCCATCACAATGCCTTAG 
ATATTCCGCTTTACCTGCGTATCGCGCCTGAGCTGTATTTGAAACGCCTGGTTGTCGGTG 
GTTTGGAACGCGTGTTTGAAATCAACCGCAGCTTCCGCAACGAAGGCATGTCCGTGCGCC 
ACAACCCCGAATTCACCATGATCGAATTCTACGAAGCCTTCTCCGACTACGAACGCATGA 
50 TGCAGATGGCGGAAGACATCATCCGCAACGCATCGCGCACGGTAAACGGCACGGCAAACA 
TCACTTACAACGGCAAAGAAGTCGATTTGGAAAGCCCGTTTGAACGCCTGACCATTCTCG 
AAGCCATCAAAAAATACAATCCGCACTACACCGACGAGCAGTTGAACGATGCGGAATGGC 
TGAAAAAAGAAATCGTCAAACACGGCGAAAGCCTGCCGCCGTCCCCGGGCATCGGCAGCC 
TGCAACTCGCGCTGTTTGAAGGTTGCGCCGAGGGCAAGCTGTGGAATCCGACCTTCATCG 
55 TCGATTACCCGGTCGAAGTTTCACCGTTGGCGCGCGCTTCGGATACCAAACAAGGTCTGA 
CCGAACGTTTCGAATTGTTCGTTGTCGGCCGCGAACTGGCAAACGGCTATTCCGAGTTGA 
ACGACCCCGAAGACCAAGCCGAACGCTTCAAAGCGCAAGTGGTGCAAAAAGACGCGGGCG 
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ACGACGAAGCCATGCACTACGATGCCGACTACATCCGCGCGATGGAATTCGGTTTGCCGC 
CGACCGGCGGTTGCGGCATCGGTATCGACCGCTTGGTAATGCTGCTGACCGATTCGCAAA 
CCATCCGCGATGTGATTCTGTTTCCGCAGATGCGCCCCGAGTAATCATAAAAACAGTTGA 
AATGGCAATGCCGTCTGAACCCGATTGGATTCAGACGGCATTTTGTATGGCGGTACGGAT 
5 TTATTCGGTTTCCAACTGACCGACCCATTCGGACAAGGCAGTCAGGCGTTGTTCGGATTT 
CGCCACGAACGGGTTTTCGGTATCCCACGCGTAGCCTGCCAAAATCGAAGAAAGCATACG 
GCTGATTTCCGGGCTGCGGTCGGGCGCGTACACGACGTTTTGGAAGCGGAAATCATACCA 
ACCGTCCACACATCAGGGGCGGTAATCCGAATCAACACGCCTTCTTGCCTGTGCGGCGGA 
CATAAACCGTTTTTTGACTCCAGCACCACACCTAAAATCGTGCTGCCTTCGGGCAGGTCA 
1 0 AAGGCTTCAGACGGCCTGCCCGTCTGATAAATCAGCATCCTGCCCGCAATATCGATAACA 
AGGTGCGCGACGACCAGCCGCTTGTCGGACAGTTCAATCAGCGCGATGTCTTCGTCCGCA 
GGGCACATACGCGGCTCGACCACCAGCAAGTCTCCCTTTTCGATAACCGGCGACATGGAC 
GTGTCGGGCATGGCAACGGCAAACGTGTACTGCGAGGGGGCGACcACCGAAGCAAACAGG 
TCGAAACTGCCCGTGAGTTTGCCTGTACGGGCGAAAGCCGCCGCCTGACGGTCTGACAAC 
1 5 AAAGGACGGGGTGTGAGCCTCATCGACAGTGCTTTGCCATCGGCATCGCTGTGGTTGTGC 
GTATGCGTATGATGGTTGTTGATGGTCGTATCGCCTTGGACATCGTTAAGGACTATGCTG 
TTTGAACCTGCCACGGATTTGGTCATCTCATTGTAGGCTTGCGTCGTGATGCGCTCTTGC 
TTGGTCATACCTGTTACAGCCTGTTTCAGCATTTCTAACGCTATGTGATTCTTCCTAAGG 
GTCGCTATACCGGCTTTTGCAGCTTGCTCATTACCACAAGAGGGGCAACCCCAGCTACTT 
20 CCTATGAACATATTGGAGTACCTCGAACAGGTTTGGTTTCCATGTTTAGGGCAGTTGATT 
ACACACGGCTTGGCTGTACCCTCAAACTCGACCAACTTAATGCCACGATGACCGAAACGT 
TCCTCAACCTCAGCAGCAGCTTCTTCAAATGTTTTTGACCTTCTTGCCATATTGACCTCC 
GGATTATTGATTATTTTGGCTATGCTTTAACGAGGGATTGGAATGAGGTAAAGCTGTTGC 
CCTCTCCCCGCAATAGTTCCATTAGGCGCGGATGAATGAATAGTTTGTCCCTGCCGATGA 
25 CGATTTCTTGCAGCACACCTATGTCTGAAAGCTCTTTCAGGTACTTAGAGGCCGTCTGCC 
GTTTGGCTATCCCTGCCGCTTCTAGGTTGGCAATGCGTGTATATGGCTGCTCAAACAGAA 
GATTTACCAGTTCGTGCGTGTAGATTCCTTGTGCGTGTGTCCGTATGTGTTGCCGTGTCT 
GCTCGAACAGGCGGCGTATCGCATCTATTTTCGATACCGTCCAATCGGCGGTGTCAGCTA 
CGCCGTCTAAGATGTAGATTATCCAGCTTTCCCAGTCCTGCCGTTCGGTTACGCCTAAAA 
30 GCAGGCGGTAATAGTCCGCCCTGTTTTCGATGATGTAGCGGCTCAAATACAAAATAGGCA 
AATCCAAAAGCCCTTTTTCAATCAATAGCAGGCTGTTCAATATGCGCCCCGTCCGCCCGT 
TGCCGTCCGTAAACGGATGGATGGCTTCAAATTGGTAATGTGCCGCCGCCATGATGATAA 
GCGGGTCTAAATCGCCGCTTTCGTGAATAAACCGCTCCCAATTTGCCAGCTTGCCGCGTA 
TGGTTTCTTCTCCTTCGGGCGGGGTATAGACAACATTTCCGCTGTTGCCTCCTTTTAGGG 
35 CTGTGCCGCCTGTTTTGCGGATGGCCATTTCGTAGGGGTGCTTGATGGCGTTGCAGACCA 
TGATGGCGGTTTGTGTGCATAAAGGGCGGCTCGTCAGTGATTCATAGCCTGCAAACAGGG 
CGGTGCGGTATTGCAGGGCTTCTTTCGTGGCAGGGTCTTGCCGTTCCGTATCCATTTGCA 
GGGATTGAAACAGCTTGTCCGTGGTGGTTACGATGTTTTCAATTTCCGAACTTGCACGGG 
CTTCCATAACAGGAAGGGTGTTAATCAGCATGGCTTGATTCGGTATCAATTCTGCCGCCT 
40 GCTTTAAACGGGCAAGGGATGCACGGGCGGCTATACAACGTTTCAGGATGGTTTTGCTTT 
CAATATCCTGTTTTGGCGGCAGGGGTGGTAAATCGTTATAGGGAATATTGGGTTTCCAGT 
TGCTCATATTTAAAATTTCGGAAAATTTAAAGATGTTTCCAGTATATGTTTACGCCGTGT 
ATATATCAAGGATATATGTTTAAAAATTTGGCTTTTGTAAATATATGGGCGGTAAAACCG 
CATTATTTTATGCTGTTACCTATTTTACACCTTGTCTGCACACGATTTCCAAACAACCTA 
45 AAAAGAAACCTGCCGAAAGACAGGTTTAAAGAGGTCATTTTAAATGTGAACTAAAGCTTA 
CACCCTCGTAGGGTATCGTGTATATCAGACGTACTTAATATACACTATTAATGGAT TAAA 
TTTAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTG 
AAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTGCGGCTCGCCGCCTTGTCCT 
AATTTTTGTTAATCCACTATATTGTACAGGCGGCAAATGCCGTCTGAAACTGTTTGCGGC 
50 AGAAATTTATCCGGTGCGGGCGGTTGCTCCCGATGCGTCAGTCCGGTTTGAAAAATGCCG 
TCTGAAACGGGAAATGTTCAGACGGCATTTGATTTTCAGGGCTATTTTACGCCGTAACGC 
GGTTGGAGCAGGGCGCACGTCCGGTGTTCCCGGCGGCTTCGGCGGCTGCGTCCGGCAATT 
TTTCCGCAAGCCGCGCCCGCATCGTTTGCCGCATTTTCCGGCCGGGTGTTTTTTTCGCGT 
TGCGCTTTGGCGGATTCGTAGCGGTTGCGTTGTCTCGGTTCGCGCATTTCGGGTTTTTCC 
55 GGTTTTGCGCCGCCCTGTTCCCACCATTGCGGCTCGAAGCCCTCGATGCGCTCGATGAGC 
AGCTTGTTGCCGGTCAGCTCTTTAATGGATTCAAACATTTTCTGTTCGGATTCGTCCATC 
AGGGAAATCGCCACGCCGTCCGCGCCCGCGCGCCCCGTGCGCCCGATGCGGTGGACGTAG 
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TCTTCGGGCTGGGCGGGCATTTCGTAATTGATGACGAAGGGCAGTTCGGCAATGTCCAGC 
CCGCGCGCGGCGATGTCGGTGGCGACGAGGACGCGCAGGTTGCCGTCTTTGAAGGCGTTG 
AGTGTTTCGAGCCGGCTTTGTTGGGAACGGTCGCCGTGTATCGCCTGTGCGGACAGGTTG 
CGGCGCACCAGTTCGCGCGTTACGCGGTCGACGCTTTGTTTGGTTTTGCAGAACACGATG 
5 ACCTGGTTCATATGCAAATCGACAATCAGCCGTTCGAGCAGGTTGCGCTTCTGAATGGTA 
TCGACGGCGATGATGTGCTGCTCGACGTTGGCGTTGGTGGTGTTTTGCGCGGCGACTTCG 
ACGGTTTCGGGCGCGTTCATGAAGTCTTGCGCCAGTTTGCGTATCGGGGCGGAGAAGGTG 
GCGGAAAAGAGCAGGGTTTGGCGTTGGCGGGGCAGCATCTGCATGATTTTGCGGATGTCG 
TCGATAAAACCCATATCCAGCATACGGTCGGCTTCGTCCAAAACGACGATTTCGACTTTG 
1 0 TTCAAATGGATGTTTTTCTGTTTCACGTGGTCGAGCAGCCGTCCGACGGTGGCGACGACG 
ATTTCGCAGCCGGCACGCAGGTCGGCGGTCTGTTTGTCCATATTCATACCGCCGAACAAG 
ACGGTGTGGCGCAGCGGCAGGTTTTTGATGTAGCCCTGCACGTTTTGGTCGATTTGGTCG 
GCAAGTTCGCGCGTGGGGGTGAGGACGAGCATACGCACGGGGTGCATCGCGGGCGAGGTG 
CTGGCGGTGGCGTAACGTTTGAGGCGTTCCAGACTGGGCAGCATAAAGGCGGCGGTTTTG 
1 5 CCTGTGCCGGTTTGCGCGGCGGCTAGCAAATCATGACCGGCGAGTGCTTTGGGAATGGCG 
GCGGCTTGGATGGGCGTCGGGTTTTCGTAACCTTGCGCGGTCAGTGCGGAAACGAGTTCC 
GTACCCAAACCTAAAGAGGAAAATGGATTACTCATAATTGTAGTCTTTCTTTCAGACCTT 
ATGTCGTCTGAAACGGGAAACCGATAGGACGGGGAAATATAGTGGATTAACAAAAATCAG 
GACAAGGCGGCGAGCCGCAGACAGTACAGATAGTACGGAACCGATTCACTTGGTGCTTCA 
20 GCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTGGTTTTTGTT 
AATCCACTATAAACTGCCCGCCTGTGAGTGGCGGGGCAGGGAATCTGTGTGCGGATTATG 
CCATAAAACGGTGTCCGACCCAATCGCGGGCGCGTCCGGAGATTGGAAATCCTGCTTAAA 
AAATGTACAATGGCGTACTTTTTTGAAACGCGGATCCATTATGCACATCGGCGGCTATTT 
TATCGACAACCCCATCGCACTTGCGCCGATGGCGGGCATTACCGACAAACCGTTCCGCCG 
25 ACTTTGCCGAGATTTTGGCGCAGGTTGGGCGGTGTGCGAAATGCTGACCAGCGACCCGAC 
GCTCAGAAATACTAGAAAAACCTTGCACCGCAGCGATTTTGCCGATGAAGGCGGCATTGT 
TGCCGTGCAGATTGCCGGAAGCGATCCGCAGCAGATGGCGGATGCCGCGCGTTACAACGT 
CAGCCTTGGGGCGCAGCTTATCGACATCAACATGGGCTGTCCCGCTAAAAAAGTCTGCAA 
TGTCCAAGCCGGTAGCGCGCTGATGCAGAACGAGCCGCTGGTTGCCGCCATTTTGGAAGC 
30 CGTCGTCCGTGCGGCAGGCGTACCCGTTACCCTCAAAACCCGTTTGGGTTGGCACGACGA 
CCATCAAAACCTGCCCGTCATCGCCAAAATCGCCGAAGATTGCGGCATCGCCGCCCTTGC 
CGTCCACGGACGCACGCGTACGCAAATGTACAAAGGCGAAGCGCGTTACGAACTCATCGC 
CGAAACCAAATGCCGTCTGAACATCCCGGTCTGGGTCAACGGCGACATTACTTCGCCGCA 
AAAAGCCCAAGCCGTCCTCAAACAAACCGCCGCCGACGGCATTATGATAGGGCGCGGCGC 
35 GCAAGGCAGGCCGTGGTTCTTCCGCGATTTGAAACATTATGCCGAACACGGTGTTTTGCC 
GCCTGCCTTGAGTTTGGCAGAATGCGCCGCCGCTATTTTGAACCACATCCGCGCCATACA 
CGCGTTTTACGGCGACACCGCCGGTGTGCGCATCGCACGCAAACACATAGGCTGGTACAT 
CGACGAAATGCCCGACGGCGAACAGACACGTCGTGAAATCAACCGCTTGGACAGTGCGGC 
GGCGCAATACGACATGCTTGCAGGTTATCTTGAAAGACTTGCCGAAAAAACCGACAGTTG 
40 GGCGTGCGCCTACCGCCCAAATGCCTTCTGAACACTTGATTATCCTTTGAAAGTGCAATC 
ATGCCCCATACCCTTCCCGATATTTCCCAATGCATCAGACAAAATTTAGAACAATATTTC 
AAAGACCTGAACGGTACCGAACCTTGCGGCGTGTACGATATGGTATTGCATCAGGTGGAA 
AAACCGCTGCTGGTGTGCGTGATGGAGCAATGCGGCGGCAACCAGTCCAAAGCATCCGTG 
ATGCTGGGGCTGAACCGCAATACCCTGCGTAAGAAGCTGATTCAACACGGTTTGTTGTGA 
45 ATATGGCTGCAAGCGTCCGTATCTTAGGCATCGACCCGGGCAGTCGCGTAACGGGTTTCG 
GTGTCATCGATGTCAGGGGGCGGGATCATTTTTACGTCGCCTCCGGCTGCATCAAAACGC 
CTGCCGATGCGCCTCTGGCAGACAGGATTGCCGTCATCGTCCGGCACATCGGCGAAGTCG 
TTACCGTTTACAAGCCTCAACAGGCGGCAGTGGAACAGGTGTTCGTCAACGTCAATCCGG 
CATCGACGCTGATGCTCGGTCAGGCTAGGGGCGCGGCATTGGCGGCATTGGTCAGCCATA 
50 AGCTGCCCGTTTCGGAATACACGGCCTTGCAGGTCAAACAGGCGGTAGTCGGCAAGGGCA 
AGGCGGCAAAAGAACAGGTGCAGCATATGGTGGTGCAGATGTTGGGACTTTCGGGAACGC 
CCCAGCCGGATGCGGCGGACGGTCTTGCCGTCGCGCTGACCCACGCCTTACGCAACCACG 
GGCTTGCCGCCAAACTCAATCCTTCGGGGATGCAGGTCAAGCGCGGCAGGTTTCAATAGT 
TTCAGACGGCATTTGTATTTTGCCGTCTGAAAAGAAAATGTGTATCGAGATGAAATTTAT 
55 ATTTTTTGTACTGTATGTTTTGCAGTTTCTGCCGTTTGCGCTGCTGCACAAGATTGCCGA 
CCTGACGGGTTTGCTTGCCTACCTTCTGGTCAAACCGCGCCGCCGTATCGGCGAAATCAA 
TTTGGCAAAATGTTTTTCCGAATGGAGTGAGGAAAAGCGTAAAACCGTGTTGAAACAGCA 
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TTTCAAACACATGGCGAAACTGATGTTGGAATACGGTTTATATTGGTACGCGCCTGCCGG 
ACGTTTGAAATCGCTGGTGCGCTACCGCAATAAGCATTATTTGGACGACGCGCTGGCGGC 
GGGGGAAAAAGTCATCATCCTGTATCCGCACTTCACCGCGTTCGAGATGGCGGTGTACGC 
GCTTAATCAGGATATCCCGCTGATCAGTATGTATTCCCATCAAAAAAACAAGATATTGGA 
5 CGAACAGATTTTGAAAGGCCGCAACCGCTATCACAACGTCTTCCTTATCGGGCGCACCGA 
AGGGCTGCGCGCCCTCGTCAAACAGTTCCGCAAAAGCAGCGCGCCGTTTCTGTATCTGCC 
CGATCAGGATTTCGGACGCAACGATTCGGTTTTTGTGGATTTTTTCGGTATTCAGACGGC 
AACGATTACCGGATTGAGCCGCATTGCCGCGCTTGCAAATGCAAAAGTGATACCCGCCAT 
TCCCGTCCGCGAGGCAGACAATACGGTTACATTGCATTTCTACCCTGCTTGGAAATCCTT 
10 TCCGGGTGAAGACGCGAAAGCCGACGCGCAGCGCATGAACCGTTTTATCGAAGACAGGGT 
GCGCGAACATCCGGAACAATATTTTTGGCTGCACAAGCGTTTTAAAACCCGTCCGGAAGG 
CAGCCCCGATTTTTACTGACTACGTAAAATTACAAAACATATCAGGCGTTTCGAGTCGAA 
ACTCCTGATTGTTTTTTTAAATGCAAAATGGCAGATTATATGAACAGATTTCATTTGATA 
ATCGCTGCTATTTAAGTATCTCAAAAACAATATTTTTAAGACTTGGTCGGGAAATTCGAA 
1 5 GCAGGTTTTGGAAGAAATACCGCAAACCTATGAATATATGCAGACAATCTAGTTAATATA 
TTAAAATTAATTTTCTTTAAAAACATAGCGTTATAAATAAATATTTAATATATGCCTTTC 
AT GTTTACTT T AAT AT TTGACATTTTATGCT T AAATT T AAA T AT AAAT C AAAAT T AAAT T 
TATATTTATTGAAATATAAAAAATAAAAATCCATATATTTAATATTTTCAGCAATTTTAT 
AAAATTAATGTTTTGACATTTATATTGTAAAAAATGCTTGGCAAAGCGTAGAAAATGGCG 
20 TACATTTCGCTACATGGAATTACACGACAGGCAGGAAATGCCGTCTGAAAGGATTTTCCG 
GTCAGTCTTGCGATTGGTCGGGGTTTCATCGGAAACGGTGAAACGAAAGTTTGCCGGCGT 
AGAGTTGAGCTACGCGGGTAAAGCCGCAGGCGAAAGCCTGTATTGTTTGTGAAGCGTAAA 
TCTCTGATTTGAGGTATTGGGGCAATCCTGTGGGGGGTTGCCTCTTTTTTTATCCGCCTT 
TTAATGACACAATAGGTGCATCCGTTTTAAATACAAGGTGCTGTCATGACCACGATTTTG 
25 GCTTTCGATATTGAAACCGTACCCGATGTGCAGGGTATCCGAACATTGTACGAGCTGCCG 
TCCTCGCTGCCCGACGATsAAGTGGTGCTGTTTGCCCAGCAmAAACGCCGTGCTCAGACG 
GGCGGCGATTTTATGCAGCATCATCTTCATCAGGTTGTGGCGATTTCGTGCTGCATGCGT 
TGGGGGCAGGATAAAGTACATGTCGGCACCATCGGCGAGATGGATGACGGCGAGGAAGTG 
GTCATTGCTAAATTTTTCGAATTGATTGAAAAACATACGCCGCAACTGGTCAGTTGGAAC 
30 GGCGGCGGTTTCGATCTGCCCGTACTGCATTACCGCTCCCTGATATACGGCATCAACGCC 
GCGCGCTATTGGGATATGGGCGACGGCGATTTCGGCGACAGCCGCGATTTCAAGTGGAAC 
AACTACATCAGCCGTTATCACCAACGCCACTGCGATTTGATGGATTTGCTCGCGCTTTAC 
CAGCCGAGGGCAAACGTGCCGCTGGACGATATGGCGAAACTGTGCGGTTTTCCGGGCAAG 
CTGGGTATGGACGGCAGCAAGGTTTGGGAGGCATTCCATACGGGCAGGCTGAAGGAAATC 
35 CGCAATTATTGCGAAACCGACGCGGCAAACACTTATCTGATGTACCTGCGTTTCTGTCTG 
GTCAGCGGCAGGCTGGATGCGGACGAATACGAAATGGAAATCAAACGGATGCGGAATTAC 
CTGTCCGCACAAGCCGGGGAAAAGCCGCATTGGGAAGAGTTTGTCCGCGCGTGGGAATAA 
AGATTGAATTCAAACCGGTTGTCCGGCGGCGCGCCCGTGCCGCCGCTGCGGCTTCAGACG 
GCATACGCGGGATGCGCCCGTGCCGTCTGAAGCCTTTTCCAGTCAAACAAAATAACATTG 
40 AAAG AAAAAAAT GAG C AAAAC C GT G C AT TAT C T C AAAG AC TAT C AAAC GCCCGCCTAC C A 
TATTCTCAAAACCGATTTACATTTTGATATTAATGAACCGCAAACCGTCGTGAAGTCGCG 
TTTGACGGTTGAGCCGCAGAGGGTAGGGGAGCCGCTGGTGTTGGACGGTTCGGCGAAACT 
CTTGTCCGTCAAAATCAACGGGGCGGCGGCGGATTATGTGTTGGAAGGAGAGACGCTGAC 
GATTGCGGGCGTGCCGTCCGAACGCTTCACCGTCGAAGTGGAAACCGAAATCCTGCCGGC 
45 GGAAAACAAATCGCTGATGGGGCTGTATGCTTCCGGCGGCAATTTGTTTACCCAGTGCGA 
GCCGGAGGGCTTCCGCAAAATCACATTTTACATCGACCGTCCGGATGTGATGTCCAAGTT 
CACCACCACCATCGTCGCCGACAAAAAACGCTATCCCGTTTTGCTTTCCAACGGCAACAA 
AATCGACGGCGGCGAGTTTTCAGACGGCCGCCATTGGGTGAAATGGGAAGACCCGTTTTC 
CAAACCGAGCTATCTGTTTGCTTTGGTCGCGGGCGATTTGGCGGTAACGGAAGACTATTT 
50 CACCACCATGAGCGGCAGAAACGTCAAAATCGAGTTTTACACCACCGAAGCGGACAAGCC 
CAAGGTCGGCTTTGCCGTGGAATCGTTGAAAAACGCGATGAAATGGGACGAAACGCGCTT 
CGGTTTGGAATACGACTTGGATATTTTCATGGTCGTCGCCGTGGGCGATTTCAATATGGG 
CGCGATGGAAAACAAGGGTTTGAACATCTTTAACACCAAGTTCGTCCTTGCCGACAGCCG 
CACCGCCACCGATACCGATTTCGAAGGCATCGAATCCGTGGTCGGACACGAGTATTTCCA 
55 CAACTGGACGGGCAACCGCGTAACCTGCCGCGACTGGTTCCAGCTTTCGCTGAAGGAAGG 
GCTGACCGTGTTCCGCGACCAAGAATTTTCCGGCGACCGCGCCAGCCGCGCCGTGCGCCG 
CATCGAAAACATCCGCCTGCTGCGCCAGCACCAGTTCCCCGAAGACGCAGGCCCGACCGC 



WO 00/22430 



-518- 



PCT/US99/23573 



CCATCCGGTGCGCCCCGCCAGCTATGAGGAGATGAACAATTTCTACACCATGACCGTTTA 
TGAAAAAGGCGCGGAAGTAGTGCGGATGTATCACACCCTGCTCGGCGAAGAGGGCTTCCA 
GAAAGGCATGAAGCTCTATTTCCAACGCCACGACGGACAGGCCGTTACCTGCGACGATTT 
CCGCGCGGCGATGGCGGACGCGAACGGCATCAATCTCGACCAGTTCGCCTTGTGGTACAG 
5 CCAGGCGGGCACGCCCGTTTTGGAAGCGGAAGGTCGTCTGAAAAACAATATTTTCGAGTT 
GACCGTCAAACAAACCGTGCCGCCCACGCCCGATATGACGGATAAACAGCCGATGATGAT 
TCCCGTCAAGGTCGGGCTGCTGAACCGCAACGGCGAAGCGGTGGCATTCGACTATCAGGG 
CAAACGCGCGACCGAAGCCGTGTTGCTGCTGACCGAAGCCGAACAGACCTTCCTGCTCGA 
AGGCGTAACCGAAGCCGTCGTTCCCTCGCTGCTGCGCGGGTTCAGCGCGCCGGTGCATCT 
10 GAACTATCCGTACAGCGACGACGACCTGCTGCTCCTGCTCGCCCATGACAGCGACGCCTT 
CACGCGCTGGGAAGCCGCCCAAACGCTCTACCGCCGCGCCGTCGCCGCCAACCTTGCCAC 
GCTTTCAGACGGCGTTGAGCTGCCGAAACACGAAAAACTGCTTGCCGCCGTCGAAAAAGT 
CATTTCAGACGACCTCTTAGACAACGCCTTCAAAGCCCTGCTTTTGGGCGTGCCATCCGA 
AGCCGAGCTGTGGGACGGCGCAGAAAACATCGACCCGCTGCGCTACCATCAGGCGCGCGA 
1 5 AGCCTTGTTGGATACGCTTGCCGTCCACTTCCTGCCGAAATGGCACGAATTGAACCGTCA 
GGCGGCGAAGCAGGAAAACCAAAGCTACGAATACAGCCCCGAAGCCGCCGGCTGGCGCAC 
GCTGCGCAACGTCTGCCGCGCCTTTGTCCTGCGCGCCGACCCCGCGCACATCGAAACCGT 
TGCCGAAAAATACGGCGAAATGGCGCAAAACATGACCCACGAATGGGGCATCCTGTCCGC 
CGTCAACGGCAACGAAAGCGATACGCGCAACCGCCTGCTGGCGCAGTTTGCCGACAAGTT 
20 TTCAGACGACGCGCTGGTGATGGACAAATATTTTGCCCTCGTCGGCTCAAGCCGCCGCAG 
CGACACCCTGCAACAGGTTCGAACCGCCTTGCAGCATCCGAAATTCAGCCTCGAAAACCC 
CAACAAAGCCCGTTCGCTCATCGGCAGCTTCAGCCGCAACGTCCCGCATTTCCACGCAGA 
AGACGGCAGCGGCTACCGCTTCATCGCCGACAAAGTCATCGAAATCGACCGCTTCAACCC 
GCAGGTCGCCGCCCGCTTAGTGCAGGCGTTCAACCTCTGCAACAAGCTCGAGCCGCACCG 

25 CAAAAACTTGGTGAAACAAGCATTGCAGCGCATTCGGGCGCAGGAAGGATTGTCGAAAGA 
CGTGGGCGAAATCGTCGGCAAAATTTTGGATTGAGGCCGTCAAACAGAAAAACAATGCCG 
TCTGATATAGTTACACACACGTTTTATCATCACTTCCCCATCGTTTTATTACGCAATGGC 
AAAACGGCCGCAAAGTCATATTAATTATAGTGGATTAACAAAAATCAGGACAAGGCGACA 
AAGCCGCAGACAGTACAGATAGTACGGTAAGGCGAGGCAACGCTGTACTGGTTTTTGTGA 

30 ATCCACTATATTGCTAGAAGTGCACCGATTAAGGTTAATTAAAATACGACCCTTATCCCA 
ATATTAAGAAAAACAGCAATCAAAATAAACTTGATTGCTGTTTTTCAGTTTAAGCCATGA 
ATGTGATTAGGCTCCTTATGCAGATGGCGTTACCAATAACGGCTGCTGTACGGATTGTAT 
ATTGGCATCCACATTTCCTCCTGTCGCAGCAGTATTAGAACCGAACACAGACATAGACTG 
TACCAAATTATTGCCAGCATTAATATACTTGGCAAAATCTGGATTACTGATAGCTGCATC 

35 ATCAAAGACAAATGTATCTACACGATGGTTTTCACCATAGAAAAATCCGGAAATACGTAC 
GTTGTCTTGTTCAGAAGCGCTAAGCACCAAATCACTTCCGGAACGGATAAAATGAACATC 
TGCTGCTTTAAATCCTTTAAAGTGCATAGTGTCAGAGTTTTTATCCACATGGTAATTATA 
GACCGTATCCTGACCGAAGCCTTCGCCGAAGACATAAGTATCCGAACCGCTGCCGCCCTC 
CAAGTAATCATTGCCTGCACCGCCGATCAGAGTGTCGTTACCGTCTTCGCCGTTCAAATG 

40 ATCATTGCCTTCGCCACCATTCAGTGCATCGTTACCATTATAGCCGTACAGGGCGTCGTT 
GCCTTCTCCTCCATCGAGCGTATCATTGCCATTGCCACTGTAGATACTGTCGTTGCCTGC 
ATCACCATTCAGCAGGTCATCCCCGTCGGCACCGTACAGATAGTCATCGCCCAATCCGCC 
ATTTAAGGTACTTCCGGATTGGTAGGCATACAATCTGTCCGAACCGTCGGTGGATTGCTG 
TACCAGTTCTTTGACAGTGGCAACATCCAGTACTTTGCCGTTATCGAAATGAATCTCATC 

45 GATACGGTAAGCACCTGAGCCATCGTTCTGGAAATAGGACTGAACAGTCACTTGTCCACT 
GCCGTCTTTTGCCTTGATAAGAAGATGGTTGCCCTCTCGGGTAAAAGTCAGCATATCGGC 
TGTAATACCGTCGGTAAAGCGGATGATGTCTTTGCGTCCGGTAGCGTAGTCGTAATTATA 
GACCGCATCCTGACCGAAGCCTTTGCCGAAGACATAAGTATCCGAACCGCTGCCGCCCTC 
CAAGTAATCATTGCCTGCACCGCCGATTAGAGTGTCGTTGCCATCTTCGCCGTTCAAATG 

50 ATCATTGCCTTCGCCACCATTCAGTGCATCGTTACCATTATAGCCGTACAGGGCGTCGTT 
GCCTTCTCCTCCATTGAGCGTATCATTGCCATTGCCACTGTAGATACTGTCGTTGCCTGC 
ATCACCATTCAGCAGGTCATCCCCGTCGGCACCGTACAGATAGTCATCGCCCAATCCGCC 
ATTTAAGGTATTTCCGGATTGGTAGGCATACAATCTGTCCGAACCGTCGGTGGATTGCTG 
TACCAGTTCTTTGACAGTGGCAACATCCAGTACTTTGCCGTTATCGAAATGAATCTCATC 

55 GATACGGTAAGCACCTGAGCCATCGTTCTGGAAATAGGACTGAACAGTCACTTGTCCACT 
GCCGTCTTTTGCCTTGATAAGAAGATGGTTGCCCTCTCGGGTAAAAGTCAGCATATCGGC 
TGTAATACCGTCGGTAAAGCGGATGATGTCTTTGCGTCCGGTAGCGTAGTCGTAATTATA 
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GACCGCATCCTGACCGAAGCCTTTGCCGAAGACATAAGTATCCGAACCGCTGCCGCCCTC 
CAAGTAATCATTGCCTGCACCGCCGATTAGAGTGTCGTTACCGTCTTCGCCGTTCAAATG 
ATCATTGCCTTCGCCACCATTCAGTGCATCGTTACCATTATAGCCGTACAGGGCGTCGTT 
GCCTTCTCCTCCATCGAGCGTATCATTGCCATTGCCACTGTAGATACTGTCGTTGCCTGC 
5 ATCACCATTCAGCAGGTCATCCCCGTCGGCACCGTACAGATAGTCATCGCCCAATCCGCC 
ATTTAAGGTATTTCCGGATTGGTAGGCATACAATCTGTCCGAACCGTCGGTGGATTGCTG 
TACCAGTTCTTTGACAGTGGCAACATCCAGTACTTTGCCGTTATCGAAATGAATCTCGTC 
GATACGGTAAGCTCCTGAGCCATCGTTCTGGAAATAGTACTGAACAGTCACTTGTCCACT 
GCCGTCTTTTGCCTTGATAAGAAGATGGTTGCCCTCTCGGGTAAAAGTCAGCATATCGGC 
10 TGTAATACCGTCGGTAAAGCGGATGATGTCTTTGCGTCCGGTAGCGTAGTCGTAATTATA 
GACCGTATCCTGACCGAAGCCTTTGCCGAAGACATAAGTATCCGAACCGCTGCCGCCCTC 
CAAGTAATCATTACCGGCACCGCCGATCAGAGTGTCGTTACCGTCTTCGCCGTTCAAATG 
ATCATTGCCTTCGCCACCATTCAGTGCATCGTTACCATTATAGCCGTACAGGGCGTCGTT 
GCCTTCTCCTCCATCGAGCGTATCATTGCCATTGCCACTGTAGATACTGTCGTTGCCTGC 

15 ATCACCATTCAGCAGGTCATCCCCGTCGGCACCGTACAGATAGTCATCGCCCAATCCGCC 
ATTTAAGGTATTTCCGGATTGGTAGGCATACAATCTGTCCGAACCGTCGGTGGATTGCTG 
TACCAGTTCTTTGACAGTGGCAACATCCAGTACTTTGCCGTTATCGAAATGAATCTCATC 
GATACGGTAAGCACCTGAGCCATCGTTCTGGAAATAGGACTGAACAGTCACTTGTCCACT 
GCCGTCTTTTGCCTTGATAAGAAGATGGTTGCCCTCTCGGGTAAAAGTCAGCATATCGGC 

20 TGTAATACCGTCGGTAAAGCGGATGATGTCTTTGCGTCCGGTAGCGTAGTCGTAATTATA 
GACCGTATCCTGACCGAAGCCTTCGCCGAAGACATAAGTATCCGAACCGCTGCCGCCCTC 
CAAATAGTCATTACCGGCGCCGCCGATTAGAGTGTCGTTGCCGTCATTACCATATAAAGA 
AACATTTTTATTATGACCAAAGCCTACATTTTGCAGGATATCATCTGCTTGCGTACCCGA 
TGTTTTAGCTAATAATGCAACGGTCTCCTGACCCAACACTTTCTGGTAATCTTCAAATTT 

25 ACCTGCTTTTTTTGCCTCCTCCACATAATCGGTCATTAGTCTTCGGCCTTCATACCAAGA 
ACGAAGTTCGCCATATGCAAGCATCTCGGCCAAATCCACAAAAGCTTTTTGCGGATTAGT 
TTCTTTGACATGGTTAAATGCTTGAACAAGACCACTAAAATCCAAAGTGAACGTATCATT 
TTCCATTTTGAAACTGATTTGATTCAAATATGGCTGCAAACGGGTTTGGAACAACAGGTT 
TTGGTAGATGTTTTTGGCGAGATGGTCGTATGTATCGTTGGTTACTTTGACGATATTAAG 

30 CGCATCTTCCTCGCTCATGTAATAGAGTGTGTTGGAATCCTGCCCCGTGTAGGCATCAAG 
CACGGCAATGCGGTCGCGGGCGGCGTCAATAGCTGCTTTAGCTTTATCAGAAAGGGAAAC 
TAAAGCGTTCTTTTTTAGTTGTGCTACTTGGGATGGTGTCAGTGCAATACCTTCATTAGC 
CGTTTGCGTCCAATCGGTTGAAAGTCGCATTGGCGATTTTTTGCCCCAGTTCGAATCGGT 
TTCCGCCCATTTGTGAATCAAATTATCTAACAATGCCAACTGTGCTTCTTTAGTTTCGGC 

35 GGCAGAATAAGCTTTCAGCATATTGGCCAAATCGCCGGACAATGCGGCAGCTTCGCGCAA 
ATCGCGCAGACGGCCAATGCCCGCAAGATTGGCGGCTTTTGCCTGTTCGGCAGTGAGTTC 
CACTTTGTCTTTGAAGCGGCTGTGCAGATTGTCGGCTGCTAAAAGTAAATCCCCCATTTT 
TGCGGTTGTACCGTCTGTTTTGGTATAGCTGCCTTGCTGAGCCAAAGTGTTACCGTTACC 
GAGATTTTTATTTACATCTTTATAGGCGAGATCCAAAGATTGGATACCCAATTCTTCAAG 

40 GGTACGCAATTCATTAGCTTGGGAAATGCCGTCCTGATTGAGATCCTGCCATACACGCAG 
GGTTTGGAATGCGGCGTCTGCCGCGTTGATGATGTTGTCGCCGTTTGAATCCAATTCGGC 
CAAAGCCGCGTAGCCGTGTTTGGCAAAAGAACCGTCTGCCAGTTTGGTGTTGTCGCCGAA 
GAGTTCCGCACCGTTGTCGATGATGCCGTTGCCGTTCAAATCGCGGACGAGTAAACCGTC 
ATCGGCAGAAACCCAACCGGTGGCGGTGCGGATACCGTTGTTGGTGTGATCAAATAAGCT 

45 GCCTGCAAAGCCTTTGGTGGCAACGGTTTCTATACCGTCGCCATCTAGGTCTAGGGCAAG 
GGGGTCGTAGACATGATATTTGCCATTGCGTTTTTTAGTTTCTTTAACCCAAGGAGCTAA 
ACATTGGTGACCATCATCGATCCAGCCTTCCGGATTTGGGAACAGATCTCTAAATTTTTC 
GGCCAGATCTTTAAAACTGGGCAAGCCCTTAAAAAATTCTCGAGCTGCTTGAGCAGCCTT 
CTCGGCTGTGGATTTGGCATTTTCGTATGCTTCTTTGGCGGCTTGAGCCAAATCTTCCAC 

50 TACTTGTTTAGCTTTCTCTGCTGAACCGTCAGCCAAATCGGAAGCAGCATTTTTCATTTT 
TTCAGACAATTCTTTAATGGCTTTGACACCTTTTTCTATTCCTTGACTAGTATTGTCTAC 
TATGTCATTATAGATTATTTCGGCAGCCTGAGTGAGATTATTCCACTGTGTATTTAAGTC 
ATCTCCAAATTCCTTGCCAGCAGCTTTCATATCATGAACCAAGCTATTGATTTCATTTTT 
AAAAGCTTCATTTCCTTGCTTGATGTTATTATTAACGATCTCAAATATTCCAGTCCACTC 

55 TCTTTTTACAACACTTTTATATAAATCATTGATTATCCCATTACCCCAACCTCCAATTTT 
TTGCCAACCATCTATTGTATATTCAACACCTAACTTTGTTACATCCATCATCACAGATTG 
TAAAAAAGTAAAATGCTTCTCTTTAAAAGATCCATCAAATCCTTTATCTAAAGCAGATAT 
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TAACTGCTTTCTATTATCCCTTTCGCTACCGTTCGGATTATTTACTGCTTGCTCATTGTG 
GATACGTTCGGCTTCTATCCCCAAACCTAATGCCCAATAACCATCCGCCATATCCGGAAG 
TGAACGATTAATAACTAAATCAATAGCTGCACTGGAAGAAACGCCATTATCGGTAACGGC 
TTTATAGTAACTTCTCTCAATTTCACTAGTATTGGGTAATCTACCATTATTTTGATTAAT 
5 TAGACGCGCATATTGCCTGAAATGTTGCAGTGCAACCCGATCAAATTTCTCTAAACGGGT 
CTTTTTACCGACCGTATCATCCCATAGGTTTTCCACACCTTTTTTCATCCATAAATTCAA 
ACCATTTAAGTTTGCATCCTTACCGACAATTGCAGCAGCATCATCCGCATAACGGTCACC 
CAAATTAGCCAAATAACGCCAACCGCCATAGGTATCGCCACGGGAAGCATAACCACGCAA 
GGTTTGGATTTGTTCTGGTGTTAAAACAACTTCACCCTCATTCATArTAAGATCCTTTAA 
1 0 ATTATTTTTTACTTGAATTGTTGACAAAACTCTGTACCAATTGCTCTACTTGTTGGTGTT 
AAC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 62>: 
gnm_62 

1 5 GGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAGATAGTACGGAACC 
GATTCACTCGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTTTTGTTCATCCGCTATAT 
TGTGTTGAAACATCGCCACAAACCTGATATAGTCCGCTCCTGCAACATCATTGAAAATTG 
TTCTTTTTAATCAGTTAAAACCGAATACGGAGTCGAAAATGAATCCAGCCCCCAAAAAAC 
CTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCT 

20 CTTCTCTTCTCTTCTCTTCTCTTCCGCAGCGCAGGCGGCAAGTGAAGACGGCAGCCGCAG 
CCCGTATTATGTGCAGGCGGATTTAGCTTATGCCGCCGAACGCATTACCCACGATTATCC 
GCAAGCAACCGGTGCAAACAACACAAGCACGGTAAGCGATTATTTCAGAAACATCCGTGC 
GCATTCCATCCACCCCCGGGTGTCGGTCGGCTATGATTTCGGCGGCTGGAGAATAGCGGC 
AGATTATGCCAGTTACAGAAAATGGAAAGAAAGTAATTCTTCTACTAAAAAAGTTACTGA 

25 AGAGATAAACAACAACTACAAAGAAACCCAAACAAAACATCAGGGAAACGGCAGCTTCCA 
CGCCTCTTCTTCTCTCGGCTTATCCGCCATTTACGATTTCAAACTCAACGATAAATTCAA 
ACCCTATATCGGCGCGCGCGTCGCCTACGGACACGTTAAACATCAAGTTCATTCGGTGGA 
AACCAAAACCACGATTGTTACCTCTAAACCAACGCAAGGCGCTGCACAGGGAGGTCCTAT 
TATACAAACTGATCCCAGCAAACCTCCCTATCACGAAAGCCACAGCATCAGCAGCGTGGG 

30 TCTTGGTGTCATCGCCGGTGTCGGTTTCGACATCACGCCCAAGCTGACCTTGGACACCGG 
ATACCGTTACCACAACTGGGGACGCTTGGAAAACACCCGATTCAAAACCCACGAAGTCTC 
ATTGGGCATGCGCTACCGCTTCTGATTCCCCGATACCGATGCCGTCTGAACCTTCAGACG 
GCATTTTTTACACAATTCCCACCGTTTCCCATCATTCCCGATACACCGTAATCTCGAAAC 
CCGTCATTCCCGCGCAGGCGGGAATCCAGACCTGTCCGCACAGAAACTTATCGGATAAAA 

35 CGGTTTCTTTAGATTTTACGTCCTAGATTCCCACTTCCGTGGGAATGACGGTTCAGTTGC 
ATTCCCGACAACAACGCAATCTCGAAACCCGTCATTCCCGCGCAGGCGGGAATCCAGACC 
TCCGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGAGATTCTAGATTCCCACTT 
CCGTGGGAATGACGTGGTGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGCGCAGGCG 
GGAATCCAGACCCCCGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGCGTTCTA 

40 GATTCCCACTTCCGTGGGAATGACGTGGTGCAGGTTTCCGTATGGATGGATTCGTCATTC 
CCGACAACACCGTAATCTCGAAATTCGTCATTCCCGCGCAGGCGGGAATCCAGCCCCCTG 
ACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCCGAGATTCTAGATTCCCACTTCCG 
TGGGAATGACGTGGTGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGCGCAGGCGGGA 
ATCCAGACCCCTGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGCGTTCTAGAT 

45 TCCCACTTCCGTGGGAATGACGGTTCAGTTGCGCTCCGACAACACCGTAATCTCAAAACC 
CGTCCGACAACACCGCAATCTTGAAATTCGTCATTCCCGCACAGGCGGGAATCCAGACCT 
GTCCGCACAGAAACTTATCGGATAAAAACAGTTGCCCAAACCCCGCGTTCTAGATTCCCA 
CTTTCGTGGGAATGACGTGGTGCAGGTTCCGTATGGATGGATTCGTCATTCCCGCGCAGG 
CGGGAATCCAAACCCCCGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGAGATT 

50 CTAGATTCCCACTTTCGTGGGAATGACGGTTCAGTTGCGTTCCGACAACACCGTAATCTT 
GAAATCCGTCCGACAACACCGTAATCTTAAAACCCGTCATTCCCGCGCAGGCGGGAATCC 
AGACCTCCGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGAGATTCTAGATTCC 
CACTTCCGTGGGAATGACGTGGTGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGCGC 



WO 00/22430 



-521- 



PCT/US99/23573 



AGGCGGGAATCCAGACCCCCGACGCGGCGGGAATCTATCGGAAATGACTGAAACCCCGCG 
TTCTAGATTCCCACTTTCGTGGGAATGACGGTTCAGTTGCTTAGGGTAGGATTTGGCGGG 
ATTGGCGGACTGAAGCCCACTCTACAGCCCCGCCCTACAATACGCCTTGCGAATCTGTTC 
CGCGCCCGCCCTTGTATGTCTCAAATGGGTTAAACTACACACTTCCCGACTTCCCGTTTC 
5 GGGCAGGGGTGCAGGTTCGATTTATATTTCAATAAAACAAGGAAACTTTATGCAGCACGA 
AGAAGGCAACCGCCAACGCCCTCAAGGCGAACTGCTCCTGCGTACCGTCGCTATGCCGCG 
CGATACCAATCCCAACCAAGACATTTTCGGCGGCTGGATTATGTCGCAGATGGATTTGGG 
CGGCGGCATATTGGCGGCGGAAATCGCGCGGGGACGCATCGTTACCGTCGCCGTTCAGGA 
AATGAACTTCATCCGCCCGGTCAAGGTCGGCAACGTCGTCTGCTGCTACGGGCATTGCGT 
1 0 CCGCGTGGGCAACACTTCCCTCCAGCTTAAAGTCGACGTCTGGGTGAAAACTTTGATGAA 
CGATTGCGTTACCGAAGACCGCTACCTCGTAACCGAAGCCGTGTTCACTTATGTTGCCAT 
CGATGCGGAAGGCAATCCGCGCCCGATTCCGAAAGAAGGCAACCCCAAATTGGCGGGCTT 
ATTGCCTACTCCGTAAAAATACCCGTAAAAATGCCGTCTGAAACTGTCTTCAGACGGCAT 
TTTGCATCATTTGAACCAGGACCTGATGCGGGAAAACAGCGACATACTCTGTTTTTCAAA 
15 GTCTTCCCGCACTTCGGGCACGGCTTTTTTTATCACTTTCATTCCTGCAAAAGTCTGCGC 
CACGGGCATAATTTCAATCGTGTTCACATTCATATGCGCCGGCCGCTGGTACAGCCACAA 
TGCGGTTTCCGCAATATCTTCGGGGCGGATAAATTCCACACCCTCATACACGCCCGCCGC 
CCTCTCGTCATCGCCTTTGAAGCGCACATTGGAAAACTCCGTATTGCCGCACAAACCCGG 
CTCGATATTGGTAACGCGGATGTTCTTATCCGCCAACTCCGCGCGCAAATTCAGGCTGAA 

20 CTGGCGCACAAACGCCTTGGTCGCCCCGTAAACGTTGCTGCCGGCATAAGCATAATTGCC 
TGCAATCGAACCCAAATTCATCACATAACCGCCGCCGCGTTCCACCATTTGCGGCAAAAT 
TTTGCGCGTCAGGAACGTCAAACCCAAAACATTGGTTTGAATCATCGTTTCCCAATCTTC 
AAAATCCGCCTTGTCCGCCGTGTCCAGACCCAAAGCCAGCCCGGCATTGTTGATGAGGCA 
GTCGATGTCGGAAAATTCATCGGGGATGCCGTTTAAGGCGTTTTCCACCGACTCGCGTCG 

25 CGACACGTCCATTTCCAAAGGGTAAAACAAAGCACCCAATTCATCCGCCAAGGCCTGAAG 
CCTGTCCGCACGGCGCGCCGCACCGATAACGCGGTATCCCGCCCCGACAAACGCACGGCA 
CATCGCTTCGCCGAATCCTGCCGAAGCACCGGTAATTAAAACAGCCATTGTTTTTCCTTT 
CTTTCTCGTTTCCCAAACCTGTTTCAGGTATCATAACACCCTTCAGACGGCATCGCGCCG 
ACTGAAAATGACAACAACCATACCACCACGACAGGACACATTCAATATGAAAACCCAAAT 

30 CAGCCTTGCTGCTGCCGCCATCACACTGCTCCTTTCCGCCTGCGGAGGCAGCGGAATACC 
TTCCCAACCCAAAGGCGAAATTTCCGAAAACCGCACCGCCGCGTTCAAATCCATGATGCC 
CGAATTCACACGCATGGGCAAAATGGTCAAAGACGAAGAACCTTACGATGTCGAAAAATT 
CAAACAGGCGGCAGCGTCGTTTGCCGAAAGCAGCAAGAAACCGTTCACACTTTTTGAGTC 
CGATCCGCAAGGCAACGGCCGCGCACTGCCCGCCGTTTGGTCGGATGGTGCAAAATTTGA 

35 AGCCGAAAAAACAAAATTCGCCGCCGCCGTCGAAAAACTCAACGCCGCCGCCCAAACCGG 
CAAACTGGACGAAATCAAAGCCGCCTACGGCGAAACCGGCGCAAGCTGCAAATCCTGCCA 
CGACAGTTTCCGCGCGCCCGAATAACATCCAAAACAAAACAATGCCGTCTGAAGACTTCA 
GACGGCATTTTCTTTGCCATTTCAGCACACGCAAAGCAATCAGAAATTATCGTCAATCCA 
AATGAAAAAACGCTATCCTTATTTTTACCCCACGCACTCCGCCATTTTCTATTTTGATTT 

40 GCTATGCGATTAATTTTTATCGTCAAATGTCAAAATCGGGATGCCGGATTGGGTAAACAG 
GGCATACACCGGCTTGAGCCAATAATCTTCCGGAAGGGAAGCCGGTTTCAATGCGTAAAC 
GTGCACATTGGGAAAATCCTTCATCGTCAACGCCGCGCCGCTGAAAAAGGTATAAATTTC 
ATACCTCGTATGCGGGTTTTTCTTAATCTCGCGCAAAATATAGTCTTCGATGACATAGGG 
CGAATTTAATGTGGTTACGCCGGAAAGCCCGTAGGTTTGGCGGGGATGCGGCGCGACATA 

45 TTGTATTTTGAAGTTTTTTGCCGCCTTTTCCGAAATTTCCTTCATCTCTTTGTCGGGCGA 
ACCCAAAAGTATCCGCACCGTGCCGCCCGTTTCGTCCCCCGTCTTCAGTTCGGACGCATC 
GAACAGCGGCAGGTAAGTCATCTTGCGGCGGCCGTCGTCCATAATGTTTTTCAAACCCTT 
GAATATCGTGTAATGCTCGTCGGAAGCATTGCGGGTTTTGGCGATGCTCCAATCTCCGAT 
CATCATCCGGGCAAAATTCCGCTTGATCGTCCCGTTTACAGAAAACTCATCGCCCAAATA 

50 GCTGCTGCTTTGAATTAAATTGCCTGTCCCGTCGTCAAAGGTTTTGATTTCCGCATCCGG 
GTAAGTGCTCAAAAAGGCGGCAATGCTGACTTTTTCCAAACTTGCCAAATAAATCCGCTT 
GACTTTCGGCAGCAGCATCGACTTTACCTTCAGCTCCGCCATCGTCGGAATGAAATTAAA 
CGATTTGTTCAAACCGTAGGGCAGGTGGAAAAAGTACGCCCGCTCCGCCTTATCCTTTAT 
CTGATTGAAATAATAATCGTATTTTTCATTCCTGTTTTCAGACATCAGCACCACATAAAA 

55 CCGCTCGCCCGGATGCTGCGCCATAATCCTTTCCGCCACCTTCATCTGCAATATGGTATA 
ACAGAAAATCAGATTGACCGGTTCCCCCTCTTCATTGAAAAGTTTCTCCTTCAGCAGGGA 
AACCGCATTCCTTTCCCCCTGATTTACCCGGTCAAATGTATAAAATATCCCGAAACAAAA 
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AACAATCAAACACAACACGGTCAAACAAGCCTTTTTCAAGCCCATATCCCTAAAACTCCA 
TTCCGACAAATTGAACATACGCCCCGAGTGTCCCGGGACGGAAAAATGCGGAATTTTAGC 
AGATATTCCGACAGTTACCGAATATTATAGTGGTTTAAATTTAAATCAGGACAAGGCGAC 
GAAGCCGCAGACAGTACAAGCAGTACGACAAGGCGAGGCAACGCTGTACTGGTTTAAATT 
5 TAAACCACTATAAAATCAATTTCACCGAAAATATGCCGCCGCACATCAGGCACAGCACCT 
CCGACCGCCGCCAAACGCGGGAAAACCATTTCCCCCTTCCTTTCACGCCGCCGCGTTCAA 
ACACGCCAAGATCGAACAAAGCGCGAACAAAGCCGCCAAAATATGCCATAATAGCCACGC 
ACATTCCCCGCG C AAT G T G T T C C AAAAG AAAAAAC C AAC C T AC AAGAG AAT AAT C C T AT G 
ACTCAAAAATCCACCATTGTTTATACCCATACCGACGAAGCACCCGCGCTGGCGACCCAA 
10 TCGCTGCTGCCGATTGTGCAGGCTTTTGCCCGCCACGCCGATATTGATGTCAAAACCAGC 
GACATTTCTCTCTCCGGCCGTATTTTGGCGGCGTTTCCCGAATACCTGACCGAAGCGCAA 
CGCGTACCTGATGCGCTTGCCGAATTGGGCGAACTGGTGAAACAACCCGATGCAAACGTA 
ATCAAACTGCCGAACATCAGCGCGTCCGTACCGGAACTGACTGCCGCGATTAAAGAATTG 
CAATCTAAAGGCTTTGCCGTTCCCGACTATCCCGCCGACCCGCAAACCGATGAAGAAAAA 
1 5 GCCGTACGCGAACGCTACGACCGCATCAAAGGCAGCGCGGTAAACCCTGTCCTGCGTGAA 
GGCAACTCCGACCGTCGCGCCCCTAAAGCAGTGAAAAACTTTGCGAAAAAAAATCCGCAC 
AGCATGGGCGCATGGACCAAAGACTCCAAAACCCACGTTGCCACCATGCAAAGCGGCGAC 
TTTTTTCATAACGAACAATCTGTTATCGTACCTGAAGCGACTTCCGTATCCATCGTATTC 
ACCGACAAACAAGGCAACAAAAAAGAGCTGCGCGAGCCCGTCGCCCTGAAAGCCGGCGAA 

20 ATCATCGACGCGACCGTGATGAGTAAAAAAGCCCTGCTCGCCTTCCTTGCCGAACAAGTA 
AAAGATGCGAAAGCAAAAGGCGTGTTGTTCTCGCTGCACATGAAAGCCACTATGATGAAA 
GTGTCCGACCCGATTATCTTCGGACACGCCGTCAAAGTATTCTTCGCGCCTGTTTTTGAA 
AAATTCGGCGACAAACTGGCTGCTGCCGGCGTCAACGTTAACAACGGCTTCGGCAACCTG 
CTTGCCAATCTGGACAAACTGGATGCGGACACCCGCACCGCCGTCGAAGCCGAAATCGCC 

25 GCCGTTTACGCTGCCAACCCCGATTTGGCGATGGTTGATTCCGACAAAGGCATCACCAAC 
CTGCACGTTCCCAGCGATGTCATCGTCGATGCCTCTATGCCTGCGATGATTCGCAATTCC 
GGCCGTATGTGGGACAAAAACGGCAAAGCGCAAGACACCAAAGCCGTGATTCCCGACAGC 
AGCTATGCCGGCGTTTACCAAGCAACCATCGACTTCTGCCGCGAACACGGCGCATTTGAC 
CCGACAACCATGGGTACTGTGCCCAACGTCGGACTGATGGCGCAAGCGGCGGAAGAATAC 

30 GGCTCGCACAACAAAACCTTTGAAATCGAAGCCGACGGCCAAGTCCAAGTCATTGATGCG 
GCAGGAAAAGTCCTAATGCAGCACGACGTTGAAGCCGGCGACATCTGGCGTATGTGCCAA 
ACCAAAGACGCTCCGGTTAAAGACTGGGTACAACTTGCCGTCAACCGCGCCCGTCTGAGC 
AACACGCCTGCCGTGTTCTGGCTCGACGAAAACCGTCCGCACGACAAGAGCCTGCTCGCC 
AAGGTTAAAGCCTACCTTGCCGAACTGGATACCAATGGCCTCGACATCCGCGTCCTCGCT 

35 CCTGAAGAAGCCGCCAAGTTCAGCTTGGGTCGTCTGAAAAACGGCGAAGACACCATCTCC 
GTAACCGGTAATGTCTTGCGCGACTACCTGACCGACTTGTTCCCAATTTTGGAACTCGGC 
ACAAGCGCGAAAATGCTGTCTATCGTTCCATTGATGAACGGCGGCGGTATGTTTGAAACC 
GGCGCGGGCGGTTCTGCACCGAAACATGTTCAACAATTCCTCGAAGAAAACCATTTGCGC 
TGGGACTCGCTGGGCGAATTCCTCGCACTCGCCGTATCGTTTGAACATTTGGCGCAAAAA 

40 ACCGGCAATGCCAAAGCCCAAGTCCTCGCCGACACTTTGGATGCAGCCACCGAAAAACTG 
CTGTTGAACGACAAATCGCCTAAACGTAAAGCCGGCGAACTCGACAACCGCGGCAGCCAT 
TTCTACCTCACCCTCTACTGGGCGCAAGAATTGGCGGCGCAAGACAAAGATGCCGAACTG 
AAAGCCGCATTTACGCCATTGGCAGCCGCTTTGACCGCCGACGAAGCGAAAATCGTTGCC 
GAGCTTTCCGCCGTACAAGGCAAAGCGGCCGACATCGGCGGCTACTACGCCGCCAATCCT 

45 GAAAAAGCCGCACAAGTGATGCGTCCGAGCGTAACCTTTAATCAGGCACTAAACGCCTTA 
TAAGCACAAAGGTAAAAATGCCGTCTGAACATTCGTCGTTCAGACGGCATTAGTTATCCC 
TATCTGCCTGATTATGATTAAACGCCGCACCCATTGGATATAAAAAACCAGTACGGCGTT 
GCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGT 
TCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACT 

50 ATAAAGACCGTTGGGCATCTGCAGCCGTCATTCCCGCGCAGGCGGGAATCTAGTCTGTTC 
GGTTTCAGTTATTTTCGATAAATGCCTGTTGCTTTTCATTTCTAGATTCACACTTTCGCG 
GGAATGACGAATTTTAGGTTTCTGATTTTGGTyTTCTGTCCTTGTGGGAATGACAGGATG 
TAGGTTCGTAGGAATGACGTGGTGCAGGTTTCCGTGCGGATGGATTCGTCATTCCCGCGC 
AGGCGGGAATCCAGACCTTAAGGCAGCGGCAATATTCAAAGATTATCTGAAAGTCTGAGA 

55 TTCTAGATTCCCACTTTCGTGGGAATGACGGTTCAGTTGCTACGGTTACTGTCAGGTTTC 
GGTTATGTTGGAATTTCGGGAAACTTATGAATCGTCATTCCCGCGCAGGCGGGAATCTGG 
AATTTCAATGCCTCAAGAATTTATCGGAAAAAACCAAAACCCTTCCGTCATCATTCCCGC 
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AAAAGCGGGAATCTAGAAATGAAAAGCAACAGGAATTTATCGGAAATGACCGAAACTGAA 
CGGACTGGATTCCCTCTTTTGCGGGAATGACGGCGACAGGGTTGCTGTTATAGTGGATGA 
ACAAAAACCGGTACGGCGTTGTCTCGCCTTAGTTCGAAGAGAACGATTCTCTAAGGTGCT 
GAAGCACCAAGTGAATCGGTTCCGTACTATCTGTACTTTCTGCGGCTTCGTCGTCTTGTC 
5 CTGATTTTTGTTAATTCACTATATCGACATCGCCAAACGAAACTTCGTCATCGCCGTTTC 
GTCTTTGTCTAAAACCAAAACCGAAACCAACAACCCCAAAGGTATCGCCCATACTATCGA 
ATACCTTAAAAAACACAAGGTCGAGACCTTTGCAAAATTCCCCAAAATCCCCTAAATTCC 
CACCAAGACATTTAGGGGATTTCTCATGAGCACCTTCTTTCAACAAACCGCCCAAGCCAT 
GATTGCCAAACACATCGACCGCTTCCCGCTATTGAAGTTGGACCAGGTGATTGATTGGCA 
1 0 GCCGATCGAACAATACCTGAACCGTCAAAAAACCCGTTACCTCCGAGACCACCGCGGTCG 
TCCCGCCTGTCCCCTGTTGTCCATGTTCAAAGCCGTCCTGCTCGGACAATGGCACAACCT 
CTCCGATCCCGAACTCGAACACAGCCTCATCACCCGCATCGACTTCAACCTGTTTTGCCG 
TTTTGACGAACTGAGCATCCCCGATTACAGCACCTTATGCCGCTACCGCAACCGGCTGGC 
GCAAGACGACACCCTGTCCGAACTGTTGGAACTGATTAACCGCCAACTGACCGAAAAAGG 
1 5 CTTAAAAGTAGAGAAAGCATCCGCCGCCGTCGTTGACGCCACCATTATTCAGACCGTCGG 
CAGCAAACAGCGCCAGGCCATAGAAGTCGATGAAGAGGGACAAGTCAGCGGTCAAACCAC 
ACTGAGTAAGGACAAAAATGCCCGTTGGACAAAGAAAAACAGCCTCTACAAACTCGGTTA 
CAAACAACATACACGTACCGATGCGGAAGGCTATATCGAGAAACTGCACATTACTCCCGC 
CAATGCCCATGAGTGCAAACACCTGTCGCCGTTGTTGGAArGGTTACCCGAAGGTACGAC 
20 CATCTATGCCGACAAAGGCTACGACAGTGCGGAAAACCGGCAACATCTGGAAGAACATCA 
GTTGCAGGACGGCATTATGCGCAAAGCCTGCCGCAACCGTCCGCTGACGGAAACGCAAAC 
CAAACGCAACCGGTATTTATCTAAGACCCGTTATGTGGTCGAACAAAGCTTCGGTACGCT 
GCACCGTAAATTCCGCTACGCCCGGGCGGCCTATTTCGGACTGATTTGCGCCCGCTGCCG 
CCTAAAAGGCAGCCCGGATGCCTGATTATCGGGTATCCGGGGAGGATTAAGGGGGTATTT 
25 GGGTAAAATTAGGAGGTATTTGGGGCGAAAACAGCTGAAAACCTGTGTTTGGGTTTCGGC 
TGTCGGGAGGGAAAGGAATTTTGCAAAGGTCTCAACTTGAACAAAAAAGAACCGCCCCGA 
ATCAGGGCGGTTTTGCTTTGTGGCGGAAACGGTGGGATTCGACTAAATTTTATTTCATTG 
ATTTAAATATATTTATTTCTTATGAAAATTTAATTTACCATAAAAACAGCCATATACAAA 
AATCTTGGAGTAACTATTGCATTACACTATTAGAAGAATGCCGTCTGAAGTGTTTTCGGA 
30 CGGCATTTCCCAAGCTGCCGGAAAAAAGCTAAAATGCCCGCAAACAGACAAGGAGCAGCG 
ATGCAAAACCAAAATACACGCCCCGTCAAAATCGAGCTTAAAGGCGAAGCAGGCAAACGC 
GTACTGCTTGCCGCCGCCCGCCGCATTGCCAAAACCCATCAAAAAGCCGTCAAGGCACTT 
GCCGACAAATGATAGACGGCGAACTGGTCGCGCTTATCCATCAAACCGTATTGGCGGATG 
AAGCGGGTTTGAAAGGGCGGGCGGATATGGCGCGCTTGGACGGCGCATTGTCGCGGATTG 
35 CCAACTGGCGGCAGTATGAAAACCTTGAGGACATCTACGAAATCGCCGCCCTCTATGCAC 
AAGCCATAGCCAAAGCCCACGCCTTTCCCGACGGCAACAAGCGCACCGCGCTTTTAACAA 
TGTTGACCTATCTGGATTTGCAGGGCATCAGCATTGCCGCCGACCAAGGGCTTGACGACT 
TGATTGTCAGTTTGGCGGCGGGAGAAACCGACTTCAAACAGCTCGCCGAAACCCTGCGCC 
GGCTGGATAAGGAATAGGCATATCCGACAACAATGCCGTCTGAAATTCAGACGGCATTTT 
40 TATTGAAAGGCTTTTCTTCAACCGCTTTACACAAAGGCGGTTTTTTTATGCCGTCTGAAA 
GCCCTTCAGACGGCATTGGTTTACACGGCAGGAGTCCCCCCGCCTTTAAGCAGGAGAGGA 
TGTCAAGGATGCCTGATTTTTAAATCACCCCTTGAAAGAACGGGCGCACGGCATTAATAT 
ACAGATATC G AC AAG C AAG G T T AAAAC CAT T AAGG AAAT ACGAT G AAAT AC AAAAAT GAG 
GGTTTTAATGGCTGGTAAGGTGCGGAAACAAATAAAACAAGGAGGTTGGTTGTCAGTAAT 
45 TGCCCTAACCTCCTTGTTTGTATCTGTATTCACTTTATTTTACATATTCAGGCACAGCGT 
ACAGTTTAACCTATGAGGGACGGCCGAATGGCTGATGTTTTGGCAACTGACCGTTGTTTC 
AGTAACCGCCGTCATTGCACTGGGGACAATATTCATCAATAAGAAAACTTCAAAGCAAAA 
GGCGACATTAGATGTTATTTTGAATGATTACCAAGATGCACAATTTGTAGAAGCCGACAA 
TCATATTTCGCCTTATATTCGCGGCACGGCAGTTGACGACAACAACGCGCGGATCGACCT 
50 GTATGAAATTTATCAAAATAAGGGCGGACAATGGGAAAAAGAGAGAGGGCATTTACTTAC 
CGTAATCAATCGGCACGAGTTTTATGCGTGCGCAATCAACTCGGGAGTATTGGATGAGGA 
TTTGTTTAAACGGCTGCATTGCACCAACTTCATAAAATTGTGGAATGCAGTTTCGCCTCT 
TGTTATGAAAATACGCGAAGAAGAACGCAAAGACACAATATTTAGAGAGTTGGAAATTTT 
GGTTGCATTATGGAAAGCAAACCCCCTAAAGGCATCTGATTTGTGAATAAACAGTCAAAA 
55 CTGTTCTGAAATATGGGCAGCCACGCAATCGCCGAAATACGCCAAAGCAGCCTTATAAAG 
TGATTTTTTGAACATAATTTTCTCCTTGCGGAGCATTTTCCAATCAAACAGTTTTAGTTT 
ACTTGGTTTTGTATCCCTAAACAACCGAAATCCGACATCAAGCAATTAGAAAGCTTTTGC 
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ATCTTGAAAATGGATAACAAAATATTGCCTGAAGGCGCAAATACAGTACAAAAGCCGTCC 
GAAACAGTTCGGACGGCTTTTGGCGTATTCTGCACAAGTATTTGAACAACTGAAATTTTA 
TGGTAATATGTATCTACTTTGTAGATACAATAAAGGTGAAGATTATGTTGCGTGTCCAAA 
AATGGGGGAACTCGGCGGCCGTCCGACTGCCTGCCGACATGCTGAAACAATTGGATTTTA 
5 AAATCGGCGACGCTTTGGTAGCGGAAGTACATAACGGCGAACTCCGTGTGCGTGCTGCCC 
GACGTTTCCGCTTGGCAGACTTGCTTGCCGAAATGGAAGAAACCCCGCCGCGCGTAGAAG 
GCTGGGAAATCTTGGATGATGCCGGCAACGAGGTCGTCTGAAATGTATATTCCCGACAAA 
GGCGATATTTTCCATTTGAATTTCGACCCTTCCAGCGGCAAGGAAATCAAGGGCGGGCGG 
TTTGCGCTGGCTCTGTCTCCAAAAGCATTCAACCGCGCAACGGGATTGGTTTTTGCCTGC 
10 CCCATTTCACAGGGGAATGCAGCAGCTGCACGAAGCAGCGGCATGATTTCAACCTTACTC 
GGTGCAGGAACGGAAACGCAGGGCAATGTCCACTGCCACCAGCTCAAATCTCTAGACTGG 
CAAATCCGCAAGGCTTCTTTTAAAGAAACTGTACCCGATTATGTATTGGACGATGTGCTG 
GCGCGCATCGGCGCCGTCTTATTCGATTAAATGCTGAAACCGCCCGAACCTGTAATCTTT 
TCTTACAGGTTCGGGCGGTTGCTTATTCGGCACGCTGACTGCTTACTGCATGACCATATG 
15 CCTGCCATTCCCTTAAATCGGCTGCATGTCCGTCGGCTGTTTCTGCCAGTCCTGCATATT 
TTTCAGCGCACTGTCCGAATAATAGCCAGCCTTGGGAATCTGACGCGCCATCAGATGCGG 
TGGCGGCGGTAGCGGTTGCGGGCAGGTTTCTGTTGCGATTTTGGGCGGCGGCGTAGTGGC 
GCAGGCGGTTAAGCTCAAGACGCATAGCGGCAACAGTTTTTTCAGCATTTTGTTTTTCCT 
CTTCTAATTTGGTTTGTCGTTCGGCAAACGCGGCAGCGGCCTTCTGCTCGGCAGAACGCG 
20 CCTGCTTTGCCTGCTCGATATAGCCGTCTTTCAGACGATTCGAGATTTCGGCAGCAGCAG 
CCTCCCGTCCCATGCGGTATTTTTCGGCACGGTCGAAATGCCATGCGGTAAAAATCAGGA 
CGATTAGCAGCAATACACCTACCGGCTTCCAGTATTTCAATAAAATATCCATTTCAGACG 
ACCTCAAGGATGCAGCCCGGGCAGATACACGGTTTTGCCGTTTTTCTTGGTTGCGGTCAG 
TATCTGGTTGCGTTGCGGGCTGTTGCGTCGGAAACCGATGTGTACCCATGCGCCGTCCCC 
25 GCGCTCAGGAAATTCGAGTATCAACTGGTCGAATTTCAGCGCACGGCGGATTCGCATTTG 
AAGTGCAACTTTCCCTAACAGAAAAAGGCCAGTATGCGGTAGCATACGGCCTTTCCTGCA 
AGAAAGATTGCCATGAGCCACACGCAACTGACCCAAGGCGAACGATACCACATCCAATAC 
CTGTCCCGCCACTGCACCGTCACCGAAATCGCCAAACAGCTTAACCGCCACAAAAGCACC 
ATCAGCCGCGAAATCAGACGGCACCGCACCCAAGGGCAGCAATACAGCGCCGAAAAAGCC 
30 CAGCGGCAAAGCCGGACTATCAAACAGCGTAAGCGACAACCCTATAAGCTCGATTCGCAG 
CTGATTCAGCACATCGACCCCCTTATCCGCCGCAAACTCAGTCCCGAACAAGTATGCGCC 
TACCTGCGCAAACACCACCAGATCACGCTCCACCACAGCACCATTTACCGCTACCTTCGC 
CAAGACAAAAGCAACGGCAGCACGTTGTGGCAACATCTCAGAATATGCAGCAAACCCTAC 
CGCAAACGCTACGGCAGCACATGGACCAGAGGCAAAGTACCCAACCGTGTCGGCATAGAA 
35 AACCGACCCGCTATCGTCGACCAGAAATCCCGTATCGGCGATTGGGAAGCCGACACCATT 
GTCGGCAAAGGACAGAAAAGCGCATTATTGACCTTGGTCGAACGCGTTACCCGCTACACC 
ATCATCTGCAAATTGGATAGCCTCAAAGCCGAAGACACTGCCCGGGCAGCTGTTAGGACA 
TTAAAGGCACATAAAGACAGGGTGCACACCATCACCATGGATAACGGCAAAGAGTTCTAC 
CAACACACCAAAATAACCAAAGCATTGAAAGCGGAGACTTATTTTTGTCGCCCTTACCAT 
40 TCTTGGGAGAAAGGGCTGAATGAGAACACCAACGGACTCATCCGGCAATACTTCCCCAAA 
CAAACCGATTTCCGTAACATCAGTGATCGGGAGATACGCAGGGTTCAAGATGAGTTGAAC 
CACCGACCAAGAAAAACACTTGGCTACGAAACGCCAAGTGTTTTATTCTTGAATCTGTTC 
CAACCACTAATACACTAGTGTTGCACTTGAAATCCGAATCCAAGCAATATTAAAAATTAT 
CGTCATCAATGCGGCTTCCCCAGCCCGCGGCGAGCTTTCCACGACAGGCTTTTTTTATTT 
45 GGGTTGGTCGTCTGGTTTCTTTGAGTTCAAAAACAGGTCGGGATACTTAAGTTTTATTCG 
TGCAGGTATCCCGCGCTTCGTCCAATTGAAAACGCATTGAGGGCTATTCCCTGTTATTCG 
ACCAACTTCCGCGTAACTGCCGATTGATTGCAACAGGCGTTTGTCTTCATTGACTCTTTT 
ATCCATAAATAAACCAAATGTTTAAATCTAATGCTAATATTAAACACTATGTTTAGATAA 
AAATCAAGTCTTGTGTAACAACATTTTGTTTAAATATGGGAGAATAATTAAGCCAACCGC 
50 GAATAAGATTAAAAATGACAATGCACGAGACAACTGACAGACTTTTTGAGATAGCCAAAG 
AGCAGGGAGTTTTAAAGCCGGCTGACATAGCAGAGCGTCTGATATCAGCCAACAGGCTTT 
GAAAAACTGGGAAAGTCGTGGCATAGCGGCAAAGGCGCTGCCTGAAGTAGCAAAAGCATT 
CGGTGTATCTGAAACATGGCTGAGAACAGGTGAAGGCAGCCGAACCGCGCCCGTCCTTAT 
TGACCCCGACCTACCCCACGAAGTCAAAGACATCCACCGCCCGATGACGTGGAGCAGCAA 
55 CGACCCGCTGCCCGACGATGATTATGTTTTCGTCCCCTACCTCAAAGAGAGCTGCTTCAA 
AGGCGGAGTAGGCACGTATGAAATCCCCGATTACAACGGCTACCGCCTGCCGTTCGGCAA 
ATCCACGCTTAAACGCAAAGGCATCAATCCCGACAACGTGTTTTGCTGCACCCTGACCGG 
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CGACAGTATGGAGGAAAAAATCGCAGAAGACGCGGCAATTGCCGTAGATACGGGCGAAAC 
CGCCATACGCGACGGCAAAATCTACGCCTTCGCCCAGGACGGTATGTTCCGCGTGAAGTA 
CCTGATACGGCAGCCTGGCAACAGCGTTCTGATACGCAGCCACAACAGCGGTTTCTATGG 
CGACGAAAACGCCCCCTTGGACAGCCTGACCGTTATCGGCAGGGTATTTTGGTGGAGCGT 
5 GCTGGATTGAAAAATGTTGCTATTACGACGAGATAATATTGATAGGGCTTTCAAGATTGT 
CAAAAATAGGCGTTTTGATTCCCCTTGGTGGCCTGGTGAGTACGATGCCGGTATGAATTT 
CCTTGGCGTACAAGGAGAGTTGAAGGTTCACGAGCTGCATCACAGAACAGCAACCCTGTG 
CTTTGAGTGGCTTGGCGAAGTATCTGCGCCGCGCAGAAAAGAGAACTACAAAGACCTCAA 
GCCAAATGTATTGTATGACTTTGATGGTTCCGGTAAGCATTTTGCCAACCCTGACGCAAG 

10 GTATCTATTGCCCGTCGGTTCAAGCGGCTTAATCTTAAAACATATCCAAATCGATGACGA 
AGACACTCTGTTGCGGCTATGGTGCGCACGAAATATCCCAATGCCACACCGGCTATCTAA 
AATCCCGATGCTTCGGCAGTATTATCTAAGCAAGGCATGGCACGAAATTTATGCTATCAA 
CCAACACCTAAGGAAAACGAAGCTGATAGTTGATGTGGCATACGACCCCACAGATTAAAC 
AACCCGCCCGCATTATGCGGGCTTTTTTCATGCCCCGCCGAACCTGAAAACAACACAAAA 

15 CCGACATAGCCGCGTACC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 63>: 
gnm_63 

CCGTCTTTTGTGCTACCCTTGCCCGAATCATCCGATGTCTAAAAATTCTGCCTGATGGCA 
20 GCCCTACAAACCCGAAGGAGTAGAAATGAAACTGTCCGAACTGTTCAACCCCGACGAATT 
TGCCGCGCGGCATTTGAGTTTTGGCGACGAAGCGGCGTTGCTTGCCGCTGTCGGCGAGAA 
AAGTATGGACGATTTTGTCGGCAACACCGTGCCGCAAAGCATCCGTATGCCGTCTGAACT 
CGATTTGCCCGATGCCCTGACCGAAGCGGACGCGTTGGCAAAATTGAAAGGCATTGCGTC 
GAAAAACATGATCAACAAATCCTATATCGGTTTAGGCTATTACCCGACCCGCGTGCCGAA 

25 CGTGATTTTGCGTAACGTATTGGAAAATCCGGGTTGGTACACCGCCTACACGCCGTATCA 
GGCGGAAATCGCGCAGGTCGTTTGGAAGCTTTGTTGAACTTCCAACAAGTGTGTATCGAT 
TTGACCGGTTTCCCTGTGGCGGGCGCGTCTTTGCTGGACGAAGCGACCGCCGCCGCCGAA 
GCGATGGCGATGGCGCACCGCGTGGGCAAGGTAAAATCCGAGCGTTTCTTTGTGGACGAG 
CGCGTGTATCCGCAAACTTTGGACGTGATGAAAACCCGTGCCAAGTATTTCGGCTTCGAG 

30 CTGGTGGTCGGCGATTTTGCCCAAGCCGACGAAGGCGAATACTTCGGCGCGCTGTTCCAA 
TACGTCGGCAAAGACGGCGACGTGCAAGACTTGCAGGACGTTATCGGCCGTCTGAAAGCC 
AAAGGCACGATTGTCGCCGTTTCCGCCGACATCATGAGCTTGGTTTTGCTGAAACCGCCT 
GCCGAATTGGGTGCGGATATTGCGTTGGGCAACACACAACGCTTCGGCGTGCCGATGGGC 
TTCGGCGGGCCGCACGCCGCTTATTTCGCGTTTAAAGACGAGTTCAAACGTTCCGCCCCG 

35 GGCCGCATCATCGGCGTATCCAAAGACGCATCGGGCAAACCTGCCTTGCGCATGGCTTTG 
TCCACCCGTGAGCAACACATCCGCCGCGAAAAAGCTACATCCAATATTTGTACCGCGCAG 
GCATTGCTGGCGAATTTGGCGGGTATGTATGCCGTTTACCACGGCCCTGAAGGCGTGAAA 
CGCATTGCCAACCGCATTCACGCGCTGGCTTCTGCCTTTGCCGATGCGCTGGTTTCAGAC 
GGCCTGAATGTGGTTCACAAAGTCTTTTTCGATACTGTTACCATCGATTTTGGCAGTAAA 

40 GAGAAAGCAGACCAAGTGTTTGCCGCTGCTTTGGCGTCGGGTTACAACCTGCGCCGCGTC 
AACGATACTCAAGTTGCGGCTGCATTCCATGAAACATCGGCATACGAAGATTTGGTCGAT 
TTGTACCGCGCGTTTACCGGCAAGGATACGTTTACATTTGCCGATGATGTCAAAGGCCGT 
CTGAACGCCGAATTGCTGCGTCAGGACGACATTCTGCAACATCCTGTGTTCAACAGTTAC 
CACACCGAACACGAAATGTTGCGTTATCTGAAAAAACTCGAAGACCGCGACTTGGCGATG 

45 AACCGCAGTATGATTTCATTGGGCAGCTGTACTATGAAACTCAACGCGACTGCGGAAATG 
TTGCCGATTACTTGGGCCGAGTTCACCGACATCCATCCTTACGCTCCCGAAGCGCAAACC 
GCCGGCTACCGCGAATTGCTCGCCGATATGGAAAACAGCCTGAAAGCCATCACCGGCTTT 
GACGCGATTTCCCTGCAACCAAATTCCGGCGCACAAGGCGAATACACCGGTATGCTCGCC 
ATCCGCCGCTATCAGGAATCCCAAGGCGAAGCGCACCGCAACATCTGTCTGATTCCAAAA 

50 TCAGCCCACGGTACCAACCCCGCCACCGCCGCCATGCTCGGTTTGAAAGTCGTCGTCGTC 
GACACCGACGAACACGGCAACGTCAACATTGACGATTTGAAAGCCAAAGCCGAGCAACAC 
CGCGACGCTTTGTCTGCCATCATGATTACCTATCCGTCCACCCACGGCGTGTACGAAGAA 
GGCATCCGCGACATCTGCCGCATTATTCACGAAAACGGCGGACAGGTTTACATGGACGGT 
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GCGAACCTCAACGCCCAAATCGGCATCATGCAGCCTGCCGAAGTCGGTGCGGATGTGTTG 
CACATGAACCTGCACAAAACCTTCTGTATCCCTCACGGCGGCGGCGGCCCGGGCATGGGT 
CCGATTGGCTTGAAAGCCCATTTGGCTCCGTTTGCCCCGGGCCATACCTTGACCGACACC 
CACAACGCGGCTGCCGATCAAACCGCCGTGGCTGCCGCAGCATATGGTTCTGCATCCATC 
5 CTGCCGATTACTTGGATGTACCTGACCATGATGGGCAAACAAGGCATGGAACAGGCAACG 
CGCTGGGCATTGCTCAACGCCAACTACGTCGCCAAAGCCTTGGGCGAGGATTATCCGATT 
CTCTACACCGGCAAAAACGGCCGCGTCGCGCACGAATGTATCGTCGACTTGCGTCCGCTC 
AAAGCCGAAAGCGGCATTACCGAAACCGACATCGCCAAACGCCTGATGGACTACGGCTTC 
CACGCCCCGACCGTCTCCTTCCCCGTTGCCGGCACGCTGATGATCGAACCGACCGAAAGC 
1 0 GAGAGCAAAGCCGAACTCGACCGCTTCATCGCCGCCCTGAAACAAATCAAACAGGAAGTG 
CTGAAAGTCGGGCGCGGCGAATGGCCGAAAGACGACAACCCACTGGTCAACGCGCCGCAC 
ACCGCCGCAGATATAACCGGCAACTGGGCGCATCCGTATTCCCGCGAAGAAGCCGTCTTC 
CCGTTGCCGTTCGTCCGCGAACACAAGTTTTGGCCCTTCGTCAACCGCGTGGACGACGTG 
TACGGCGACCGCAATCTCGTGTGCAGCTGCCCACCGATGGAAAATTATGAAGACTGACTG 

15 TTGATATCTTAAAAAATGCCGTCTGAAACATTTTCAGACGGCATTTTCATCAACGGCAAA 
CCAGTTGCACCAATACACGTATCTCGACTATAACTTTAAAACAAATGAGTTAAACCAGTA 
TCCATACATCAGCTTTTTTATCATCCTACTTTTTATTCATCCGATCGTGCAAACAGATTT 
CAAAGATGAAAAGCCTATTCACACCCTTTGATGTCATTTCCACACGGACAAACAA^TATA 
GTGGATTAACAAAAACCAGTACAGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCT 

20 AAGGTGCTCAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTACGGCTTCGTC 
GCCTTGTCCTGATTTTTGTTAATTCACTATAA^TTCCCATAAAAAAACGGAGCAGATACC 
TGCCCCGTTTTTATTTAATCCGAAATTTTAATCTAAATTTAGAATTTTGCACCGGATTGG 
TTTGCCATATAGTCAACAGCCGCTTTGACTTCGTCATCGCTCAAACCTGCATTGCCGCCT 
TTGGCAGGCATCGCGTTAAAGCCTTCAAGGGCGTGTTTGTGCAAGGTTTCTTTGCCTTTT 

25 TTGATACGCGGTGCCCAATCGTCTTTTTTGCCTATGCCGGGAATACCGGGAATCGAACCG 
CCGTGGCACACCTGACAGGTTGCTTCGAAGACTTTTTTACCGTCAACGCCGACCGCAGGG 
GCTGCCGCACCCTTGTCTTCTGCCTTCGCTTCTGCCGGAGCTGCACTATCGGCAGGAGCA 
GAAGCTGTTCCTGAAGCGGCATTGTCGGCAGGCGCAGCCTCATCAGGATTCGGGAAAGAA 
CCGCCGCTTTTGTTCGCCATGTAAGTAATCGCCCGTTTAAGTTCCTGATCGGTCAGGTCT 

30 GCCGCACCGCCTTTTGCAGGCATGGCGTTAAAGCCGTTCAGCGCGTGTTGGAACAAGGTA 
TCGAAGCCTTGCGCGATACGCGGTGCCCAATCGCCGTTGTGTTCCAGTTTCGGAGCGTTC 
GGCACATTGCTGTCCGCCGCGTGGCATTGGATACAGATTTTGCCGAAAATCTGTTCGCCT 
TGGCGTTCGCCGACGGGGATGCCGTCGCCCATCGTCAATTGTCCGACAGGCTGGATACGG 
GTCTGCGTTGCTGCTTCCGTAGTGGCATCGACATCGCCGAACGAGCCGCTGCCCGCCAGC 

35 TT AAT CAGGAAAT AAAGG AC T GCAAT AAC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 64>: 
gnm_64 

TGTGTTGTTTGCACCGGTTGCnTGCGGATAATCGTGGGTAATGCGTTCGGCGGCATAAGC 
40 TAAATCCGCCTGCACATAATACGGGCTGCGGCTGCCGTCTTCACTTGCCGCCTGCGCTGC 
GGAAGAGAAGAGAAGAGAAGAGAAGCGGAGAGGAGGGGAGGGGAGGGGAGGGGAGGGGAG 
GGGAGGGGAGGGGAGGGGAGGAGAAGGTTTTTTGGGGGCTGGATTCATTTTCGACTCCGT 
ATTCGGTTTTAACTGATTAAAAAGAACAATTTTCAATGATGTTGCAGGAGCGGACTATAT 
CAGGTTTGTGGCGATGTTTCAACACAATATAGCGGATGAACAAAAAAGAGAACGATTCTC 
45 TAAGGTGCTGAAGCACCGAGTGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCGT 
CGCCTTGTCCTGATTTTTGTTAATCCACTATAAAGACCGTCGGGCATCTGCAGCCGTCAT 
TCCCGCGAAAGTGGGAATCTAGAAATGAAAAGCAGCAGGAATTTATCGGAAACGACCGAA 
ACCGAACGGACTGGATTCCCGCCTGCGCGGGAATGACGGGATTTTAGGTTTCTGATTTTG 
GTTTTCTGTTTTTGAGGGAATGACGGGATGTAGGTTCTTAGGAATGACGTGGTGCAGGTT 
50 TCCGTGCGGATGGATTCGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAACAACAGC 
AATATTCAAAGATTATCTGAAAGTCTGAGATTCTAGATTCCCACTTTCGTGGGAATGACG 
GTTCAGTTGCTACGGTTACTGTCAGGTTTCGTTTATGTTGGAATTTCGGGAAACTTATGA 
ATCGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAACAACAGCAATATTCAAAGATT 
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ATCTGAAAGTCCGAGATTCTAGATTCCCACGAAAGTGGGAATCCAGGATGTAAAATCTCA 
AGAAACCGTTTTATCCGATAAGTTCCTGCACTGACAGACCTAGATTCCCGCCTGCGCGGG 
AATGACGGGATTTTAGGTTTCTGATTTTGGTTTTCTGTTTTTGAGGGAATGACGGGATTT 
TAGGTTTCTGATTTTGGTTTTCTGTCCTTGTGGGAATGACGGGATGTAGGTTCGTGGGAA 
5 TGACGTGGTGCAGGTTTCCGTGCGGATGGATTCGTCATTCCCGCGCAGGCGGGAATCTAG 
ACCTTAGAACAACAGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCTAGATTCCCGC 
TTTCGCGGGAATGACGAAAAGTGGTGGGAATGACGGTTCAGTTGCTACGGTTACTGTCAG 
GTTTCGGTTATGTTGGAATTTCGGGAAACTTATGAATCGTCATTCCCGCGCAGGCGGGAA 
TCTAGTCTGTTCGGTTTCAGTTATTTCCGATAAATGCCTGTTGCTTTTCATTTCTAGATT 
1 0 CCCGCTTTTGCGGGAATGACGGCGACAGGGTTGCTGTTATAGTGGATTAACAAAAACCAG 
TACGGCGTTGCCTCGCCTTAGCTCAAAGAGAATGATTCTCTAAGGTGCTTAAGCACGAGT 
GAATCGGTTCCGTACTATCCGTACTGTCTGCGGCTCGCCGCCTTGTCCTGATTTTTGTTA 
ATTCACTATATCGCGATTTTTCGGCATTTGCCTTTCGGGGCGGCTTGTGTCTCGTGCGTG 
ATGTTGCGTGTGGGAATGTTCGGATTGTCAGAAGCAATATGGGAGAAGATGATGTATGAG 
1 5 ATAAAACAGCCTTTTCATAGCGGATACTTGCAGGTGTCTGAAATTCATCAAATTTATTGG 
GAGGAATCGGGCAATCCCGACGGTGTGCCGGTTATTTTTTTACATGGCGGGCCGGGCGCG 
GGGGCTTCGCCTGAATGTCGGGGTTTTTTCAATCCCGATGTGTTCCGCATCGTCATCATC 
GACCAGCGCGGTTGCGGACGTTCGCGCCCGTATGCTTGTGCGGAAGACAATACGACTTGG 
GATTTGGTGGCGGATATTGAAAAAGTCCGTGAAATGCTGGGTATCGGGAAATGGCTGGTG 
20 TTCGGCGGTTCGTGGGGCAGCACTTTGTCGCTGGCTTATGCCCAAACCCATCCTGAACGG 
GTAAAGGGATTGGTGTTGCGCGGGATATTTTTGTGCAGGCCGTCTGAAACGGTGTGGCTG 
AACGAGGCGGGCGGTGTGAGCCGGATTTATCCGGAACAATGGCAAAAATTTGTCGCGCCG 
ATTGCTGAAAATCGGCGGAACCGGCTGATTGAGGCGTATCACGGATTGCTGTTTCATCAA 
GATGAAGAAGTGTGCCTGTCTGCCGCGAAGGCTTGGGCGGATTGGGAAAGCTATCTGATC 
25 CGTTTCGAGCCGGAGGAAGTGGATGAAGATGCTTATGCCTCGCTGGCAATCGCGCGTTTG 
GAAAACCATTATTTTGTCAACGGCGGTTGGTTGCAGGGCGATAGGGCGATTTTGAACAAT 
ATCGGCAAAATACGGCATATCCCGACTATTATCGTACAGGGGCGGTATGATTTGTGTACG 
CCGATGCAGAGTGCGTGGGCGCTGTCGAAAGCCTTTCCCGAAGCGGAATTGAGGGTGGTT 
CAGGCAGGGCATCGTGCGTTCGATCCGCCTTTGGTGGATGCGTTGGTTCAGGCAGTTGAG 
30 GATATTTTGCCCCATTTGTTGTAAAAAGTTCCGCATAAAAAAGCAGCTTCTGTTTGGAAG 
CTGCTTTTGTTTTGAATGGTTTAACGCAGTTCGGAATGGAGTTTGCCCAATAATGCGGAT 
GCGTCTTTGCCGGCATATGCGCTGCCGTCTTTGTTGAGCAGGACGATGCGCGAGCCGTTG 
GCGACAGGTTCTGCATAGACAATCAGTTCCGGCTGTTCGGCAGGTTTCTCCGCTTTGCCT 
TTGCCCAGCAGGCGTTTGAACAGGCCGGGTTTTTGTTCGGTAACTGCATTGCTTTCGTTC 
35 GGGGCTTTTTGAACCAGGAAGGCGTGGCGTTCGGTGTTTTGACCGACGACGGTCAGCCCG 
ATGCGGTCGAGGGCGAGCACGGTGCGCCGCCAGTTTCTGCCGTAGTCGCCAAAGACAATC 
AGGCTTTTGCCTTCGATACGCGCCATTTCGTTGGCGGCGGGAAGGGTAGGTTTTTTTGCC 
GATGCGTTTTCCGCCTGCTGTCCGTCAACGCCCAAATATTGCATAAAGCGCGTCAGGAAA 
GCGGCTTCGAGGTTGGGATCGGACGGGGAGGGCTGCCATACGGTCGTGTCTTTGTCTTTG 
40 CCGCCGTACACTTCTTTCATGGCTTTGTGGGCGAAGAAGATGTCGGAAACGCCGTTTTTG 
CCCTGTTCGATACGGACGATGAATTTGTCGCGCTCGCCGGTGGAGTAGATGCCGCCCAAG 
CCGACTTTGTCGAAGAGGCGGCGCAAGCTGTCTTGGGGGATTTTGGCGCGGTTTTCCGCC 
CACTCGGTTTCCATTTGTCCGATGGCGGGTTCTTCGGATTTGATGTCGAAGCCGTTTTCC 
TGCCAAAAGGCTTTCAGGAGCGGCCAGATTTCGGCAGGAGACTTGCCGTCGACAACGAGC 
45 CAGCGTTGGCTGCCGTCGCGCTCGAGGCGGACACCTTTGACGCTTTTCAATACTTCGGCA 
TCGGCAGGCTGTTGGACGGCGGGTGTGCGGCGTTTTTCCAAATCGCTGGCGCGGACGGCG 
CCCGAACCGGCAGGCAGGCGGTAGAGGTTGCCTTGGTCGGGGTTGTTCAAATCAGGTGGG 
ACTTCAAGTTTGATCAGGCGGTGCGACCGGCTTTGGTAGTCGAGCTTGGGCTGTTCGGTT 
TTGCTGCCGGAGCAGGCGGCAAGCCCGATGAGTGCGAGCGCGGCAATGACGGGTTTGATA 
50 TGGGTCATCGTGTCATCCTGTGTGATGGATATTAAAGTGTTTGTTGCGTTATGCCGTCCG 
AACGGTTCGGACGGCATGGCTATATTTAAAGTTGTCCTGAGGCTTTCAGGGCGGCGCGGA 
CTTTTGCTTGTCCGTTTTCCGTCAGCGGAACGAGCGGCAGGCGGACGTGCGGTTCGCATC 
TGCCCAGGGCGGATACCGCCCATTTCGGTGCGGCGGGGCTGGGTTCGCAGAACATGGTGT 
CGTAAATCGGAATCAGTCGGTCGTTGAGTTCGCGTGCAAGGGCGATATCGCCTTGAAGCG 
55 CGGCGCGGCACATATCGGCAAAGAGCTTGGGCGCGGCGTTGGCGGCTACGGTAATCACGC 
CGTGTCCGCCGCAGAGCATGAACGGCAGGGCGGTGTGGTCGTCGCCGGAAAGGACGACGA 
AGCCTTCGGGCGCGCGGTTGATGAGTTCGATGTTGCTGCCGATGTTGCCGCTGGCTTCTT 
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TCACGCCGACGATGTTGGGGATTTCGGCAAGGCGCAGGATAGTGTCGTTAGTCATGCTGA 
CGACGGTACGGCCGGGCACGTTGTAGATAATCATCGGAATCGAAGTGGCTTCGGCGATGG 
TTTTGAAATGTTGGTAAATGCCTTCTTGGGAGGGCTTGTTGTAATAGGGGACGACGGAGA 
GGGTGTAGTCCGCCCCGGCTTTTTCGGCGGCTTGGGAAAGGGCGATGGCTTCGACGGTGT 
5 TGTTTGCCCCTGTGCCGGCGATGACGGGGACGCGTTTGGCAACGTGTTTGACGACGGCTT 
CGATGACGGCGGTGTGTTCTTCGACGGAGAGGGTGGCGGATTCGCCTGTCGTGCCGACGG 
CAACGATGCCGTCCGTGCCGTTTTCAATGTGCCAGTCGATTAAGTCGCGGAGTTGTTCGT 
AATGGATGCTGCCGTCTTGATTCATCGGGGTAATCAGGGCAACCAAGCTACCTTGTAACA 
TACAGAACCTTTTATCAGTTGTGGTGTAGGGGCGGTAATGCTTCCGATTGTAGCCTACTT 
1 0 TACCGCAGGTGTGAAATCCGGCGGGTTGCAGATGTGGGGCGTTTGCGCCGAAAGGTATGG 
TGGAAATTGATTTTTCCTGTTTGAAATCATTTTATTATATTCGCCGGTTTATGCCGGTGC 
CGTCGGATTTATAGTGGATTAACAAAAACCAGTACGGTGTTGCCTCGCCTTAGCTCAAAG 
AGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGT 
CTGCGGCTTCGCCGCCTTGTCCTGATTTTTGTTAATCCACTATAAAATGTGGTAAACGTG 
1 5 TGGACCAGACGGATGCCGTCTGAAATGCAAATTGAAGCCGTGCGGCAGATTCGCTACAAT 
CCGCGCTTGGATTTTTCAACCTTTAAAATAAGGAAATACAATGAGCGGTCAGTTGGGCAA 
AGGTGCGGATGCGCCTGATTTGGTGTACGGTTTGGAAGACAGGCCGCCGTTCGGTAATGC 
GCTCTTGAGCGCGGTTACCCATCTTTTGGCGATTTTTGTGCCGATGATTACGCCCGCGCT 
GATTGTGGGCGGCGCGCTGGAATTGCCGGTGGAGATGACGGCGTATCTCGTGTCGATGGC 
20 GATGGTTGCGTCGGGTGTCGGCACTTATTTGCAGGTCAACCGCTTCGGGCCGGTCGGTTC 
GGGGATGCTGTCCATCCAGTCGGTGAATTTTTCGTTCGTTACCGTGATGATTGCGCTGGG 
CGCGGGGATGAAAGAGGGCGGTTTGACTAAGGATGCGATGATTTCGACGCTCTTGGGCGT 
ATCGTTTGTCGGCGCGTTTTTGGTGTGTTTCTCGGCGTGGCTTCTGCCGTATTTGAAAAA 
AGTGATTACGCCGACGGTCAGCGGCGTGGTCGTGATGCTCATTGGTTTGAGTTTGGTACA 
25 CGTCGGCATTACCGATTTCGGCGGCGGCTTCGGCGCGAAGGCGGACGGCACGTTCGGCTC 
GATGGAAAACTTGGGGCTGGCATCGCTGGTGTTGCTGATTGTGTTGGTGTTCAACTGCAT 
GAAAAACCCGCTGTTGCGCATGAGCGGCATTGCGGTCGGGCTGATTGCCGGCTATATCGT 
CGCGCTGTTTTTGGGCAAGGTGGATTTTTCCGCGCTGCAAAACCTGCCGCTGGTTACGCT 
GCCCGTACCGTTTAAATACGGTTTTGCTTTCGACTGGCACGCGTTTATTGTGGCGGGCGC 
30 GATTTTCTTGTTGAGCGTGTTTGAGGCGGTCGGCGATTTAACCGCGACGGCAATGGTGTC 
CGACCAGCCGATTGAAGGCGAGGAATACACCAAACGCCTGCGCGGCGGCGTGTTGGCTGA 
CGGCTTGGTGTCGGTGATTGCGACGGCTTTGGGTTCGCTGCCGCTGACGACGTTTGCGCA 
AAACAACGGCGTGATTCAGATGACCGGCGTGGCTTCGCGCCATGTGGGCAAATATATTGC 
CGTGATTTTGGTGCTGTTGGGTCTGTTCCCCGTTGTCGGTCGCGCGTTTACGACGATTCC 
35 GAGTCCGGTGTTGGGCGGCGCGATGGTTTTGATGTTCGGCTTAATTGCGATTGCGGGCGT 
GCGGATTTTGGTCAGTCACGGCATCCGCAGGCGCGAAGCGGTGATTGCGGCAACGTCGGT 
CGGTTTGGGCTTGGGTGTCGCGTTTGAGCCGGAAGTGTTTAAAAACCTGCCCGTCTTGTT 
CCAAAACTCTATTTCCGCCGGCGGCATTACGGCAGTCTTGCTGAATTTGGTCTTGCCCGA 
AGATAAAACCGAGGCGGCGGTCAAGTTTGATACCGACCACTTGGAACACTGATTTTGAAA 
40 ATGAATGCCGTCTGAAACAGAATCCCTGTTTCAGACGGCATTGTTTTTGAGGCTTATACT 
TTTTCGTTTTTTAATACGCGTTGTCGGCGTGTTTCACTTAATACCATTCCGGCAGACACG 
GAGACGTTCATGCTTTCGACTGTGCCGAACATGGGTATAGACACCAGCATGTCGCAATGT 
TCGCGCGTGAGGCGGCGCATACCGTCGCCTTCGTTGCCCATTACCCACGCCGCGCTGTCG 
GGCAGATTGCAATGGTAAAGGTCGGACTCGCCGCTCATATCGGTGCCGATAATCCAAATG 
45 CCGTATTCTTTCAATTCGCGCAGGGTGCGGGCGAGGTTGGTTACGGTGATATAGGGGACG 
GTTTCCGCCGCACCGCAGGCGACTTTGCTGACGGTGGCGTTCAGCCCCGCGCTTTTGTCT 
TTCGGTGCGATGACGGCGTGTACGCCCATTGCGTCGGCGGTACGCAGGCACGCGCCGAGG 
TTGTGCGGATCGGTGATGCCGTCGAGTATCAGCAGCAGCGGCGGTTCGCTGAGGTTTTCC 
AATACGTCTTCGAGGTGGACGTGGTTTTTGGAGGCATCGATAAATCCGACCACGCCCTGA 
50 TGGCGCGCGCCTTTGCTGATGGCGTTGAGGCGGTCGGCATCGGCAAAATATACGCGGATG 
TTTTCGTTTGCCGCCTTTTCCAACACTTCGCGCGTGCGTGCGTCTGATTTGCCTTCTTGG 
ATGTAGAGTTCGACGATGGATTTGGGGTTTTGCCACAATCGGGCGTTGACGGCGTGGAAG 
CCGTAGATGGGTCTTTGGTTTGCCATGATGGTGCTTTGTAAAAAGGGTTCAGACAGCATT 
ATAGCAATTTGCCGGTATGCCGTCTGAAAGGGTTAAAACAGGTAGGCGATGTATTTCACC 
55 AACAGGATAAACAAGATGGATACGGCGCAGCCGATTTTGAACGCCGTGCCGACGACAAGC 
CCCAACAGCGTACCCAAGCCCGCTTTACCTGCCTGAAGCATATTGCGCCGTTCGATCAGT 
TCGCCTGCCGCCGCGCCGATAAAGGGACCGAGTATTAGTCCGGGAAGGGAGAAAAATATG 
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CCGATGATGCTGCCGGCCAATGCGCCGCGAACGGCGAGCTTGCCCGCTCCGGTATATTTT 
GTCCCCCATATGCCTGCCACATAGTCCGCCAGTATGCCGGCAAGGCTGATGAGTCCGACC 
GTCCACAAAACGCCCGCGCCGTAGATTTGGTAGCCGCCGGCATAGGCAAGCAGCCATGTT 
CCGGCAAACATCAATGCCAATCCGGGCAGGGCGGGGTAAACGATGCCCGCCGTGCCGACG 
5 GCTATCAGGGCGAGGGCGAGGATGACGGTCAGTACGGTCATAGGTTCAACCTTTTCTTTT 
GTTTTGAAAAAAACGGCTTAACACGGCGCGGCATTCTTCTTGCAGGATTCCGCCCCGTAT 
GGCGGTGTGCGTATTGAGGCGTTTGTCGGCAAACAGGTTGACGATGCTGCCTGCCGCGCC 
GGTTTTGGGTTCTGCCGCCCCGTAGATCACACGCCTGATTCGTGCCTGTATCAGTGCGGA 
CGCGCACATGGCGCAGGGTTCGAGGGTGATATATATGTCGCATCCGTCAAGGCGGTAGTT 

1 0 TTGTATTTCTCTGCCTGCCTGTGCCAAGGCGTTGATTTCGGCGTGTCGGCTGACATTGCA 
GTCGGCAATGCAGGTGTTGTGTGCCGATGCGATGATTTTGCCGTCTGAAACGATGACTGC 
CCCGACGGGTATTTCGCCGTCGGCGGAGGATTGTTCTGCTTGGCGCAGTGCTTCGCACAT 
GAAGTGTTCCATTTCTTCCTGCGGCGGAAAGGCGGCGACGGGCGGATGGTTTTTTAACTC 
GGCAAGCAGGCGGGCTTTATGCGCTTGGGACATTTCTTGCGGCGGCGTGCCGTCCAGCAG 

15 CGACTCGAGTTGCCACAGTGTGCTTTTCGTGAGGGTCAAACCCGATGCTTTGAGCAGCAG 
AAAGGCTTTGACCGAACCGTTTTGCCGCAGTTCTTCGAGTGTACGGATACCGAGCCTGTG 
CAGGGCGGCGACGGTTTTGGGGGCGAGCGGCGGTGTGGTCAGCATGGTTTATGCGCCGAA 
AAACCGTTTTGCCGCCTCAATCAGGCGTGTGCATGAAGTGCAGTCTGAAAACGGGTCGGC 
AACGCAGTCTAAAGGTGTTTTGCGCAACCAAGTCAGTTGGCGTTTGGCAAGTTGGCGGGT 

20 GGCGGCAATGCCTTTCTCGACAAATGCCGGGAAATCGGTTTTTCCATCCAGATATTTCCA 
TGCCTGACGGTAGCCGACGCAGCGGATGGCGGGGGAGTAGGCGGTCAGGCCGGGATAGCG 
GCGGCGCAGGTTTTCTACTTCGCCGATAAAGCCCTGTTCAAGCATCAGGTGGAAACGCAG 
GGCGATGTTTTCATGCAGGCGGGCACGGTTTTCGGGAATCAGGGCGGCGGTATGCAAATC 
AAAAGGGAGCGTATGGGAGGTCAGGCTGCCGAGATGTGTGCTCATCGGTTTGCCGGTTAA 

25 ATAATAAACTTCCAAAGCGCGTCCGATACGCTGGCTGTCGTTCGGTTTCAGACGGCATGC 
GGTTTCAGGGTCGACTTTTTGCAGGGTGCGGTAGAGGAAATCCAAGCCGTACATCTGTTT 
TTGTTCGTCCAAGTCGGCACGCAGGCAGGCGTCGGCTTCGGGCAAATCGTTCAAACCTTG 
GGTCAGGGCGCGGAAATACATCATCGTGCCGCCGACAATAAGGGCAAACCTGCCGCGTGA 
GGAAATTTCCCCGACCAAGCGCGTGCAGTCTTCGACAAAGCGGGCGGCGCTGTATGATTC 

30 GGTAGGCGGGATGATGTCGATAAGGTGGTGCGGGACAAAGGCGCGTTCGGAGGCGGACGG 
TTTCGCCGTGCCGATGTCCATATCGCGGTAAACCAGCGCGGAATCGAGGCTGATGATTTC 
GACAGGCAGGGTTTCGGCAATTTTGAGGGCGAGCGCGGTTTTGCCTCCGGCGGTCGGCCC 
GAGCAGGGCAAAGGCTTTCGGGGTCGGCATAACGTTTCAGGTTTGGAAAAATACGGATTA 
TAGCGGAAAGCGTGCCGACGTTATATTTTGGTTTGCGGAAGCACGCCGACGGCAAGGGGG 

35 CGTGTTTACCGTATGCCTTTATATAGTGGATTAACAAAAACCAGTACGGTGTTGCCTCGC 
CTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCGAGTGAATCGGTTCCGTAC 
TATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATAAAAT 
TTCAAACCGACGCGCCGGGTTTTCAATATGCCCGCGCCCGATGCCGCCTTGTCCGCAGGC 
ATCAGCGGCAGTGTCCGATTTTTTGGGGAATGCCCGTCCCGGGCGTATTTAAAGGTTCGG 

40 CGGTGCGGCGTTTTCCTGCGGCAAGGCTTCAGACGGCATCTCTGGTGCGTCCGTTAGACA 
AGGCGTGCGCTTGGGGCGATAATGGCGTTTTGCTTTTTTGAAAGCCTTGCAATGTCCCGA 
AACCTGCTTGTCCGCTGGCTTGCCGTCTGCCTCATCCCGTTGGCGACGCTTGCCGTTTTC 
GCCGCCAATCCGCCCGAAGACAAACTCCAGCATCTGATCAACGGCATCATCCTTGCCTGC 
GAAGCGACGTTTTTGTTTAAATTCGTCCTTTTCGACACCATCAAGCATCATTTGAAACAA 

45 GAGTTTGATTTGAAACGTCAAACTATGTTGCTGTTTATTCCGATTATTTTGCTGATTGTG 
TATTTGTTCCACTATTTTGGCGCGTTTTAGCCCGTTTCCGTTATTTCTATGAATACTCCT 
CCTTTTGTCTGTTGGATTTTTTGCAAGGTCATCGACAATTTCGGCGACATCGGCGTTTCG 
TGGCGGCTCGCCCGTGTTTTGCACCGCGAACTCGGTTGGCAGGTGCATTTGTGGACGGAC 
GATGTGTCCGCCTTGCGTGCGCTTTGCCCTGATTTGCCCGATGTTCCCTGCGTTCATCAG 

50 GATATTCATGTCCGCACTTGGCATTCCGATGCGGCAGATATTGATACCGCGCCTGTTCCC 
GATGTCGTCATCGAAACTTTTGCCTGCGACCTGCCCGAAAATGTGCTGCACATTATCCGC 
CGACACAAGCCGCTTTGGCTGAATTGGGAATATTTGAGCGCGGAGGAAAGCAATGAAAGG 
CTGCATCTGATGCCTTCGCCGCAGGAGGGTGTTCAAAAATATTTTTGGTTTATGGGTTTC 
AGCGAAAAAAGCGGCGGGTTGATACGCGAACGTGATTACTGCGAAGCCGTCCGTTTCGAT 

55 ACTGAAGCCCTGCGAGAGCGGCTGATGCTGCCCGAAAAAAACGCCTCCGAATGGCTGCTT 
TTCGGCTATCGGAGCGATGTTTGGGCAAAGTGGCTGGAAATGTGGCGACAGGCAGGCAGC 
CCGATGACACTGTTGCTGGCGGGGACGCAAATCATCGACAGCCTCAAACAAAGCGGCGTT 
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ATTCCGCAAGATGCCCTGCAAAACGACGGCGATGTTTTTCAGACGGCATCCGTCCGCCTC 
GTCAAAATCCCTTTCGTGCCGCAACAGGACTTCGACCAACTGCTGCACCTTGCCGACTGC 
GCCGTCATCCGCGGCGAAGACAGTTTCGTGCGCGCCCAGCTTGCGGGCAAACCCTTCTTT 
TGGCACATCTACCCGCAAGACGAGAATGTCCATCTCGACAAACTCCACGCCTTTTGGGAT 
5 AAGGCACACGGTTTCTACACGCCCGAAACCGTGTCGGCACACCGCCGTCTTTCGGACGAC 
CTCAACGGCGGAGAGGCTTTATCCGCAACACAACGCCTCGAATGTTGGCAAACCCTGCAA 
CAACATCAAAACGGCTGGCGGCAAGGCGCGGAGGATTGGAGCCGTTATCTTTTCGGGCAG 
CCGTCAGCTCCTGAAAAACTCGCTGCCTTTGTTTCAAAGCATCAAAAAATACGCTAGAAT 
AGCGCGTTTTACGACAACCGATTTGATTGGAAAATCACAATGAAAACAGCACAAGAACTG 
10 CGCGCCGGCAATGTATTTATGGTCGGCAACGATCCTATGGTCGTTCAAAAAACCGAATAC 
ATCAAAGGCGGCCGCTCTTCCGCCAAAGTCAGCATGAAACTGAAAAACCTGCTGACCGGC 
GCGGCTTCCGAAACCATTTACAAAGCCGACGACAAATTCGACGTGGTCATCCTGTCCCGC 
AAAAACTGTACGTACAGCTACTTTGCCGACCCGATGTACGTCTTTATGGACGAAGAATTC 
AACCAATACGAAATCGAAGCTGACAACATCGGCGACGCGTTGAAATTCATCGTTGACGGT 

1 5 ATGGAAGACCAATGCGAAGTAACCTTCTACGAAGGCAACCCTATCTCCGTAGAACTGCCC 
ACCATCATCGTGCGCGAAGTCGAGTACACCGAGCCTGCCGTCAAAGGCGATACTTCCGGC 
AAAGTGATGAAAACCGCCCGCCTGGTCGGTGGCACCGAAATCCAAGTGATGTCTTACATC 
GAAAACGGCGATAAAGTCGAAATCGACACCCGCACCGGCGAATTCCGCAAACGCGCCTGA 
TTTGCCGCATTGAAAAATGCCGTCTGAAAACGTTTCAGACGGCATTTTTTTTATATTCGC 

20 CCCGTGTTTGGATTGAAGTAGATGTTTTTTTCGTAAACGACAATACGCGTGATTTTGCCA 
TTTTCGTCAAAATGGATGTCTAAAAACGGTTTGTCGGGATTGCGTTCACGGTTGGACAGC 
CGGAAGAGTGATTGGTTTTCAAGCATTTCTCCGTGTATTTTCAGATAGCCGGGCAATTGG 
CTGATGTATTGGAAATTGCCGCCAAGTCCGTTGTTGTGCCGGCTCGAATAGGCAGGGGTT 
GCCGAAACTTCAAAATAACGCGTGCGTTTCGGCTCCTCGCCTTGTCCGCGGGTTTCTTGA 

25 CTGCCCTGTATCAGCAACAGCGTCGCTTCTCGGAGGCGGCGTTCCTGTTCCATCAAGGCA 
TTTTGTGCCTGCCGGCTGATCGTGCGCTTTCCGTAACGCAAGTCTTCAATTGCCAGTATG 
ATTTTCTGATGGTAGTCGGGATCTTCAGGGCGGATGTCGGGAAACAGCAGCCGCTGTATG 
TTGTCATAGCCACCGTCGGGTAAGCCGAAACGGGTTTCCAGTTCGTGATGGGAAAGGGCA 
AACAGACAGTCCGAGTCAATGTGTTCGGCGATTTGCTGCATGAGATCGTCAATGCCGGTG 

30 GCGGGGTGCAGGCTGGTGCAATTTGACGGCGGCGCGCTTTCTGCCTGCTTGACGTTATCA 
GGGGCGGATGCGGTCGGTTGCAAATCGGTTTGGGAAGGAGCTGATGACGCGGAGGACGAA 
GCAGCGGATGCACCGACTTCTTTGGTTTTATCGTCTTTGCTCGGAGAACACGCGGTCAGC 
ATGATTGCGGTAAGCCATAAGAGAAGTGATGAGGTTTTGTTTTTCATTCTATTGTTTCCA 
GTATTAAAGAGGCCGTCTGAAAACCTACCGTTTCATTTTTCAGACGGCCTGTTGTTAATA 

35 GAACCGAAGAACCTGTTAATGCCGACAAGGTTCTCAACCTGTCTTACCCGACGCGGTAAA 
ACGCCAGGCTGCCCAAAAGGTTGGGGAAATGTTTGACCTGTCTGTTGCCCGTCATCACGG 
CGCGCTCGAGGATGCGGATGTTGTTTTTGGCGCACAATAAATCAAAGTCTTTGAGCGTGC 
ACCAATGGATATTGGGCGTGTCGTACCAATGGTAGGGCATACGTTCGGAAACCGGCATAT 
GTCCGCCGAGTGCGATTTGGACGCGGTTGCGCCAGTAGCCGAAATTCGGGAAGCTGACAA 

40 TCGCCTGTTTGGCAACGCGCATCAGGCAGCGCAGGATTTTTTCGGTATTCTGCATCGCTT 
GGATGGTTTGGCTCAACACAATCACATCAAAACTTTGATCGTTGAATGCGGTTAAACCTT 
CTTCCAAATCGGCTTGGATAACATTTACGCCGCGCGACATCGCGGCGATGACGCTATTTG 
TGTCGATTTCGATGCCGTAGCCGCTGCATTTTTTGTGTTCGACCAATGCGGCAAGCAGTT 
CGCCGTCGCCGCAGCCCAAGTCCAAGACGCGGCTGCCTTCGGGTATCCGGTCGTAAATCA 

45 GTTGCAAATCATCGCGCAGGTTCATTGCTGACATTCCTTATAAACGTTGTTCATATAGGC 
GGCGACCGCACGCATATAGGCTTCGTCTTCCATTAAAAAGGCATCGTGCCCGTGTGCGGA 
TTTGACTTCGATATACTGCACGGATTTTTGGGCGGCAATCAGTGCCTTGACCAGTTCGTG 
CGAACGTTCGGGTGCGAAACGCCAGTCGGTGCTGAAGCTGGCGACAAAGAATTTCGCTTT 
CACATTTTGCAGGGCGCGGGTCAGGCTGTCGCCGAAATCTGCCGCCGGATCGAAATAGTC 

50 CAAAGCCTTGGTCATGAGCAGGTAAGTGTTGGCGTCGAACCGTCCGACGAATTTGTCGCC 
CTGATAGCGAAGATAGGATTCCACTTCAAATTCAACACCAAAGCCGTATTGATAACCGTT 
GGAACGCAAATCGCGTCCGAATTTTTTGCCTAAACCGTCTTCGGCAAGATAAGTGATGTG 
TCCCATCATGCGGGCAATCCGCAAGCCCCGTGCAGGAACGGTATTGTGGCTGCGGTAATG 
TCCTTCATTGAAATCAGGGTCGGTCAAAATTGCCTGACGCGCCACATCGTTAAACGCGAT 

55 ATTTTGCGTGGACAGTTTCGGCGCAGACGCAATCACTAAAGCATGGCGCACGCGCTCGGG 
ATAGGAAATCGTCCACTGCAAGGCCTGCATACCGCCCAAGCTGCCACCGACAATCGCCGC 
CCATTGTTCGATACCGAGATAGTCGGCAAGCGCGGCTTGGGATTTTACCCAGTCCTTCAC 
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CGTAACCACCGGAAAATCCGCGCCGTATTCCCTGCCCGTTTCAGGATTAATCGACAAAGG 
CCCGCTGCTGCCGTCGCAGCCGCCCAGATTATTCAAACCGACCACGAAAAAACGTTCCGT 
ATCAATCGGTTTGCCAGGTCCGACCATATTGTCCCACCAGCCCGTATATTTATCTTCCGC 
CGAATGCCTGCCCGCAACATGATGGTTGCCCGACAGCGCGTGGCAGATTAAAACCGCATT 
5 GTTTTTTTCAGCATTCAGCTCGCCGTAGGTTTCAATCATCAGATCGAAACGCGGCAAAGT 
TTTACCGTTTTCCAAAACCAGCGGCATCTCAAACGGAATTTTTTGGGGCATTACAATGCC 
CACCGAGGCATTTTGACTCATATCCTGTTCCAACAAATGCGGCGAAAAGCGTTATTATAT 
CGCAAACGGCATGACTTTTTGACACGGTCGGACAAGCAGCCGGACGCGTTTGACCCTCAT 
CCGCCGCACACGAATCATACTTTTTCAGACGACCTCCACCGCTTCCCGACATGATAGGCA 

10 GACTTTTCCGTATTTTTTTCTTTTTCGCACTTGCCGCGTTGATTATCAACCGCCTTTTCA 
GCCGCAGGCAAAAACGCGCCCTGCGCGAAGTCGCCGAAATCAGCGCATGGGTACTGCTCG 
GTGCAGCCGCCGCGATGCTGTTTTGGTATCTGTTTATGCTGTATTTCAAACACATTCCGG 
ATTCGTATTGACGGAAAAAATGCCGTCTGAAACGCATTTTTCTGTTTCAGACGGCATATT 
TGATGAAAAGGGCTTGCGGTAGGAGGTGCTTTATAGTGGATTAACTTTAAACCAGTACGG 

15 CGTTGCCTCGCCTTGCCGTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATT 
TTTGTTAATCCACTATACAACCGAAGCAGGAAGGGCAGGGGGTCAGCGTTGGCGCGCTTT 
AAAACGCGGATTGCTTTTGCAGATGACGTAAACTTTGCCCCTGCGCCTGACGATTTGGCA 
GTCGCGGTGGCGTTGTTTGGCGGTTTTGAGTGAAGACAGAACCTGCATTATTTGTCCTTT 
CTAAACGATGACATTACGGATTGGAAACGTTGGTTGAATTTGCTGGCACGGCCTTCGGTG 

20 TTGACGTTGCGCTGTTTGCCAGTATAGACGGGATGGGATGCGGAAGAAGTATCCAGCGAA 
AACAGCGGATATTCTTTGCCGTCTGTCCAAACCATCGTTTTTCCGTGTGTTTCGGCACAG 
GAGCGGATTAACCAGCCTTCATTGGCGCTGCTATCGAAAAAATTGACGGTTCGGTA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 65>: 
25 gnm_65 

GTGCTGTAAATTATAGTTTGGTGTGTTAAACGCAGTTAACAATATTTTGCTGGATTATAC 
TGAATTCACAGGGTCTTTCCAATCGCTATCATTGAAAATATGAAAAAATTTGCCAACGGT 
ATCTGTATAAAACAAATAATCCTTTGAAAATAATTGTTTATCCTCAAGAAAACTCTCCTT 
ATGCCGCCATACGCCGCCTGCCGGCGCAAGATAACCTTTGCCAATTTGCAGAATTTACGT 

30 TAACCTTGCGTTTTCCGCACCCATAGCTCAGTTGGAAGAGTGTCAGTTTCCGAAGCTGGA 
GGTCACAGGTTCGATCCCTGTTGGGTGCGCCAATTATAAAGAGACCGTCTGAAAGATAAA 
TATTTTTCAGACGGTCTTTTGACTTACTTCAAACTCTTATTTCAAGACTTCCGCAAATGC 
GCGGGCAACATAGTCGGTATTCGACGTATTCAGTCCGGCGACGCACATCCTGCCGGAATC 
CAGCAGGTAAACGGCAAATTCGTCGCGCAGCCTGCGGACTTGTTCCACGCTCAATCCTGT 

35 GTAGCCGAACATGCCGCGCTGTTTGATGAAATAAGTGAAATCGCGATTGGGGATTTGCGC 
AGTTAAGACATCATAAAGTTTCTGCCGCATCGCACGGATGCGGTCGCGCATCATATAAAC 
CTCGTTTTGCCACAAGGCGTAAAGTTCGGGGCTGTTCATCACGTCGGCGGCGATATACGC 
GCCGTGCGCGGGCGGGCTGGAGTAGATGCGGCGGACGGTGAATTTGAGCTGTCCGAACAC 
CAAATCCGCTTCTTCCTTATTCGGGCAAACCACGCTTAAGCCGCCGACGCGCTCGCCGTA 

40 GAGCGACAGGTTTTTTGAGAAGGAATTGCTGACGAACAAGGGCAATTCCATTTCCACCGC 
TTTGCGGACGGCGTAGGCATCGCTGTCCAAATCGCCGCCGAATCCTTGGTAGGCAATGTC 
CATAAACGGAATCAGTTTGCGCGTTTTGATGATGTGCAACACTTCGTCCCATTGCCGTTC 
CGACATATCCACGCCGGTCGGGTTGTGGCAGCAGGGATGGAGGATCAGGACGCTGTTTTC 
GGGCAGGGTGTTGAAAAACGCGGTCATTTCGTCGAATTTCACGCCGACAGTGGCAGGGTC 

45 GTAATATGGGTAAGTGCCGACCTCGAAACCTGCGCCTTCAAAAATGCCGCGATGGTTGTC 
CCAAGTCGGGTCGCTGACGTAGGCGCGCGCTTCGGGAAACCAGCGGTGCAGGAAGTCCGC 
CCCGACTTTGAGCGCGCCCGAGCCGCCCAAGGTTTGTACGGTAACGATGCGCCCTTGCGC 
AAGCGCGGGATTGTCTTTGCCGAACAATAAATGCTGCACCGCGCTGCGGTAAGTGTCCAA 
GCCTTCCATCGGCAGGTAGGGCGACGGCGCAGGCGCGGCGGCACGGGCGGTTTCGGCTCG 

50 GCTCACGGATTCCAACACGGGCATTTTGCCTTCGTCGTCGAAATAAATGCCTATGCTCAA 
ATTGACTTTTTCGGGGCGCGGGTCGTTTTTGAAGGTTTCGACCAAACTCAAAATCGGGTC 
GCCAGGATAGTATTCGATGTGTCGGTACATAGTCCTTACCTCTTGCTTTTTCAAAGGATT 
TTCTTTTTCAACAATACACCACTTTCGATATGGTGCGTAAACGGGAATTGGTCGAACAGG 
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GCGGCACGTTCGACCGCATGGGTTTCCGCCAAGGTGTCCAAATTGGCGCGCAACGTTTCG 
GGATTGCAGGAAATGTAGATGATGTTGTCAAACTGCGACACCAGCTTCAAAGTTTCCTCA 
TCGATACCGGCACGCGGCGGATCGACGAAAATAGTGGAAAATGCGTAATCCGTCAAAGCA 
ATACCGCCATCCTTAAGGCGTTTAAACTCACGTTTTCCGGTATAGGCTTCGGTAAATTCT 
5 TCAGCAGACAGACGGGCGATTTTGATGTTGCCGATGCGGTTGGCTTCGATATTCCATTGC 
GCCGCGCTGACGGAGGTTTTGGAGATTTCGGTTGCCAAAACCTGTCGGAAATATCGGGAC 
AGCGGCAGGGTGAAATTGCCGTTTCCGCAATACAGTTCGAGCAGGTCGCTGCCCAAGCCT 
TCCGCCGTGCGGCACGCCCATTCAAGCATTTTCTGACACACGGCGGCATTCGGTTGGGTA 
AAACTGCCTTCAATTTGCCGATAACGGAAATCCCGGTTGCCGACCTTCAAAGTTTCCGTT 

1 0 ACATAGTCCTGTTTTAAGACTATTTTCTGTCCCCTGCTCCGCCCAATAACGGAAATATCC 
AACTGTTGCTGTAACGCTTGCGCCGCCTGCATCCACTCAGCATCAAGCCTTTTGTGGTAA 
ATCATGGTAACCAGCATTTCCCCGCTGAGCGTGGACAGAAATTCGACGGCATACCAGCGT 
TTTTTGAGTTCGGGGGATTGCGCGGCGGCGGCGATCAGCTCGGGCATGAGGCGGTTGACA 
GCCTCGGAAGCTGCTTCAAAACGGTCGCAGCGTATCATGCTTGCGCCGCTGGCTTTCTGC 

15 CCTTTTTCAAACATGGCATAAAACATTTCCCCGCCTTCGTGCCAAATACGGAACTCGGCA 
CGCATACGGTAATGTTTGTCCGGAGATTCGTACACTTCCCACTCAGGAACATCCAAACCT 
GCAAAAAGGGTTTTAAGGTAGTCTTTTTTACCTTGAAGCTGCTGCGTGTAGTCATTCATA 
TCGCTATCCTGAAAAATCAGACCGGATTATAAGCCGATTTGCCTCGCCGCACGCAAACTC 
TTTGACTGCCGCCCCTTCAATGACGGACGGGCTTTTGTGCTAAAATCCGCCATCTTTCCA 

20 CACTATACCGATAAAGGGAAAAATCATGGCAGGCAACACTTTCGGACAACTCTTCACCGT 
TACCACCTTCGGCGAAAGCCACGGCGCGGGTTTGGGCTGTATCATCGACGGCTGCCCGCC 
CGGCTTGGAATTAAGCGAAGCGGATATCCAATTTGACCTCGACCGACGCAAACCCGGCAC 
CAGCCGCCACGTTACCCAACGCCGCGAAGCCGACCAAGTCGAAATCCTCTCCGGCGTATT 
CGAAGGCAAAACCACCGGCACGCCCATCGCCCTCTTAATCCGCAATACCGACCAGCGCAG 

25 CAAAGACTACGGCAACATCGCCACCAGCTTCCGCCCCGGCCACGCCGACTATACCTATTG 
GCACAAATACGGCACGCGCGACTACCGCGGCGGCGGCAGGAGCTCCGCCCGTGAAACCGC 
CGCCCGCGTTGCTGCCGGAGCCGTTGCCAAAAAATGGTTGAAAGAAAAATTCGGCACGGA 
AATCACCGCCTACGTTACCCAAGTCGGCGAAAAAGAAATCCGGTTTGAAGGCTGCGAACA 
CATTTCCCAAAATCCTTTTTTTGCCGCCAACCATAGCCAAATTGCCGAGCTGGAAAACTA 

30 TATGGACAGCGTGCGCAAATCCTTGGATTCCGTCGGCGCGAAGCTGCATATCGAAGCAGC 
CAATGTCCCTGTCGGCTTGGGCGAACCTGTTTTTGACCGCCTCGATGCCGAAATCGCCTA 
CGCGATGATGGGCATCAACGCCGTCAAAGGCGTGGAAATCGGCGCAGGTTTTGACAGCGT 
AACGCAACGCGGCAGCGAACACGGCGACGAACTGACCCCGCAAGGCTTCCTGTCCAACCA 
CTCAGGCGGCATCCTCGGCGGCATCAGCACCGGGCAAGACATCCGCGTCAATATCGCCAT 

35 CAAACCCACCAGCTCCATCGCCACCCCGCGCCGCAGTATCGACATCAACGGCAACCCCAT 
CGAACTCGCCACGCACGGCAGGCACGACCCCTGCGTCGGACTGCGCTCCGCGCCGATCGC 
CGAAGCCATGCTCGCGTTAGTCCTCATCGACCACGCCCTGCGCCATCGCGCGCAAAATGC 
CGACGTTCAGGTTAATACGCCCGACATTACCCTTTCAAACAAATAAAAATTTAGCCAAAA 
CACAGACTTTATAATAGAATATCGAGCATTGCCGTGCAGCCTTGACGCACGGGTTTGTTT 

40 AGAGGAATACAACCGAAATGACACAAGAAACCGCTTTGGGCGCGGCACTAAAATCCGCCG 
TCCAAACTATGAGCAAAAAGAAACAGACCGAAATGATCGCCGACCACATCTACGGCAAAT 
ACGATGTATTCAAACGCTTCAAACCGTTGGCGCTCGGCATCGATCAGGATTTGATTGCCG 
CTTTGCCGCAATACGATGCCGCACTGATTGCACGCGTCCTCGCCAACCACTGCCGCCGTC 
CGCGCTATCTGAAAGCCTTGGCGCGCGGAGGCAAACGTTTCGATTTGAACAACCGTTTCA 

45 AAGGCGAAGTTACCCCCGAAGAACAGGCGATCGCGCAAAACCATCCTTTTGTGCAGCAGG 
CTTTGCAACAGCAGTCCGCCCAAGCTGCCGCCGAAACGCTGTCTGTTGAAGCCGAAGCAG 
CCGAATCTTCCGCAGCAGAATAAATCCCCAAACGAAATGCCGTCTGAAAACCGATTTGGT 
TTCAGACGGCATTTTTTCGTATGCGGCAATCACGGTTCAAATATCCAATTCCGCCGTATC 
GCCTTCGCGTTCCATCCAAGCGCGGCGGGCGGCGGCTTCGCCTTTGCCCATCAGTTTGAC 

50 GAAGATGTCGCGCGTCTCGTCATCTGCACCTTCTGGGATTTGTACCTGCAACAGGCGGCG 
GGTGTCGGGGTGCATGGTAGTATCTTTGAGCTGGTCGGGGTTCATCTCGCCCAAGCCTTT 
GAAACGGCTGATGGAATAGGCGGTTTCTTTAACGCCTTCTTTTTGCAGCCGCTCCAAAAT 
GCTGTCGAGTTCGTTTTGGTCGAGGGCGTAGAATTTGCGGGCAGGTTTGCTCTTACCTTG 
TGCGTTGACATCGACGCGGAACAGTGGCGGCTGGGCGACGTAGATGTGTCCGTCGGCAAC 

55 CAGTTTCGGGAAGTGGCGGTAGAACAGGGTCAGCAGCAAAACTTGAATATGCGAGCCGTC 
CACGTCGGCATCGGACAGGATGGCGATTTTGCCGTAGCGCAGGCCGCTTAAATCGGGATG 
GTCGTTAATACCGTGCGGATCGACGCCGATGGCGACGGAAATGTCGTGGATTTCGGCGTT 
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GCCGAAGAGTTGGTCGGGGTGGACTTCAAAGCTGTTGAGCACTTTGCCGCGCAGGGCAGG 
ATGGCTTGGGTGGCTTTGTCGCGGGCGAGTTTGGCTGAGCCGCCGGCGGAATCGCGTTCG 
ACGAGGAAGAGTTCGTTTTCGCGGATGTCTTCGCTTTCGCAGTCGGTCAGCTTACCGGGC 
AGGACGGCGACGCGCTGCCTTTTTTCTTTTCAATCTTTTTAACCGAACGCATCCGCGCCT 
5 GTGCTTGGCGGATGGCGAGTTCGGCGATTTTTTTGCCGAAGTCCACGTTTTGGTTCAGCC 
ACAATTCCAAAGGGTCGCCCGATACGGTGGCGACGAGTTTCAGCGCGTCGCGGTTGGTCA 
GCTTGTCTTTGGTTTGACCTTGGAACTGCGGGTCGAGGACGCGGGCAGAGAGAACGAAGG 
CGGTTTTTCCGAACACGTCGTCGCTTTGCACTTTAACGCCGCGCGGCAAGAGGTTGTGCA 
GATTGATGAAGTTGTTGACTGCGTTGAACACGGCTTGTTTCAAGCCTGCTTCGTGCGTGC 
10 CGCCCAGCGGGGTGGGGATGAGGTTGACGTAGCTTTCGTTGGCGCACGAGCCTTCTTCCA 
GCCAAGTCAGGGCAAACGCCGCTCCTTCGCCGATGCTGAAATCGCCGTTGTGTTCGTCTG 
AAATGTAGTTTTCGCAAGAGAACAGCGGTACGGCTTCCTGCGCGTCGGCAATCAGGTCGG 
TCAGATAGCTTTTCAGGCCGTCGGGGTAATGCCAGGTTTGGGTGTGCGCTTCGTCTTCGC 
CTTTGACCGGACGGGTCAGGGAAACGCGCACACCCGGCAGCAGCACGGCTTTGGCACGCA 

1 5 GCAGGCGTTCGAGTTCGGGAATGCTGTAATTCGGGCTTTCAAAATATTTGCCGTCCGGCC 
AGACGCGCACTTCTGTACCGCTGTCTTTGACGGCGCATTTGCCCACTTGTGCCAACGGTT 
CGACCACGTCGCCGCCGGCAAACACGATGCGGTGGATTTTGCCTTCGCGTTTGACCGTTA 
CTTCAAGGCGGGTGGAAAGGGCGTTGGTGACGGATACGCCCACGCCGTGCAGGCCGCCTG 
AAAAGGCATACGCGCTGCCTCCGTCTTTTTTGTTGAACTTGCCGCCTGCGTGCAGACGGG 

20 TGAATACGAGTTCGACTACGGATACGCCTTCTTCGGGATGCAGGCCGACGGGAATGCCGC 
GCCCATTGTCGTGCACGGAAAGCGAACCGTCTTCATGAATTTGCACGTCGATTGCAGTCG 
CGAAACCGCCCAACGCTTCATCCGACGCGTTGTCGATGACTTCTTGGCAGATATGGGTCG 
GGCTGTCGGTGCGGGTGTACATACCGGGACGTTCTTTGACCGGCTCCAAGCCTTTGAGGA 
CGGTGATGCTGGATTCGCTGTATTGGTTGTTTTTAGCCATGGGAATAATCTGAAAGTAAG 

25 AAAAACAACGCTTTCAGACGGCCTGAAAGCGTTGCGTTCCGTTGTTTTAGCGGTTGTCGG 
AAGATTGGCGGGCGGCAAAGTCTTCATAACTTTCCATACCGCGCAGGAAGCGGGAAGAGA 
GTTCTTTCAACGCCCCCAAATAAACGTCGCGTTTGAAATCAATCACTTCGTCAACGGGTG 
CCCAATATTGATGCCAACGCCAGCCGTCAAATTCGGGGTGGCGGGTGGCGCGCAGGTTGA 
CATCGCAATCTCGGCCGGTCAGGCGCAGGAGATACCAAATCTGCTTCTGTCCGCGATAAG 

30 AGCCGCGCCATTCGCGGCGTACCCAGTTGTTCGGCACGTCATAACGCAGCCAGTCGCGCG 
TGCGGCCGATAATTTTGACGTGTTGCGGCAAAAGCCCGACTTCTTCGTACAACTCGCGGT 
ACATGGCGGTTTCGGGGCTTTCGCCCGGCTTGATGCCGCCTTGCGGAAACTGCCAAGAAT 
GTTCGCGCACGCGCTTACCCCAAAAGACTTCGTTGCGGTTGTTGATTAAGATGATACCGA 
CATTGGGGCGATAGCCTTCCCTGTCCAACACGGTGTCGCCCTCCGTTAAATTCAATCTTG 

35 GGATTTTCCCACAAATCAGGCGGTTTTGACAAATCAGACGGCATGGCGGTACGCGTGCCG 
AAACACGGGGGGATTTGGGAAAATATCTTAAATTTGGTTTACAATAATGTATTTCAAATT 
ATTCGGGAATCAGACCATGTTAGATATCCAATTGCTCCGCAGCAACACCGCCGCCGTTGC 
CGAACGGCTTGCACGGCGCGGTTATGACTTTGATACCGCACGTTTTGACACACTGGAAGA 
ACGACGCAAGTCCGTTCAGGTGAAAACCGAAGAATTACAGGCCTCGCGCAACAGCATTTC 

40 CAAACAAATCGGCGCACTGAAAGGTCAGGGCAAACACGAAGAAGCGCAGGCGGCCATGAA 
TCAGGTTGCCCAAATCAAAACCGATTTGGAACAGGCTGCCGCCGATTTGGATGCCGTTCA 
AAAAGAATTGGACGCATGGTTGTTGAGCATACCTAACCTGCCGCACGAAAGCGTACCTGC 
CGGTAAAGACGAAACCGAAAACGTCGAAGTCCGCAAAGTCGGCACCCCGCGCGAATTTGA 
CTTTGAAATCAAAGACCATGTCGATTTGGGCGAACCTTTGGGTTTGGATTTTGAAGGCGG 

45 TGCAAAACTCTCCGGCGCACGATTTACCGTGATGCGCGGACAAATCGCCCGTCTGCACCG 
CGCCTTGGCACAGTTCATGCTGGATACGCACACGCTGCAACACGGCTACACCGAGCATTA 
CACGCCTTATATCGTTGACGATACGACGCTGCAAGGTACGGGCCAACTACCAAAATTTGC 
GGAAGATCTGTTCCACGTTACCCGTGGCGGCGACGAAACCAAAACCACCCAATACCTGAT 
TCCGACAGCCGAAGTTACCCTGACCAATACCGTTGCCGACAGCATTATCCCGTCCGAACA 

50 ACTGCCGCTGAAGCTGACCGCGCATTCGCCCTGTTTCCGCAGCGAGGCGGGTTCGTACGG 
CAAAGACACGCGCGGTCTGATTCGCCAGCACCAGTTCGACAAAGTGGAAATGGTTCAAAT 
CGTTCATCCCGAAAAATCATACGAAACGCTGGAAGAAATGGTCGGCCATGCCGAAAACAT 
CCTGAAGGCTTTGGAACTGCCCTACCGCGTGATTACCCTGTGTACCGGCGACATGGGCTT 
CGGCGCGGCAAAAACGTATGACTTGGAAGTTTGGGTGCCGGCGCAAAATACCTACCGCGA 

55 AATCTCAAGCTGCTCCAACTGCGAAGATTTCCAAGCCCGCCGCCTGAAGGCGCGTTTCAA 
AGACGAAAACGGCAAAAACCGCTTGGTACATACTTTGAACGGCTCCGGCTTGGCTGTCGG 
CAGAACGCTGGTCGCCGTATTGGAAAACCATCAAAACGCCGACGGCAGCATCAACATCCC 
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TGCCGCACTGCAACCGTATATGGGCGGTGTTGCCAAGTTGGAAGTCAAATAAGTTTGCAG 
GCTGCCTGAACGTCAAATGCCGTCTGAAACCTGTTTCAGACGGCATTTCCTTTAAACTTT 
TAAAACACGTCAGCCGTCGGCACGAACCGCATTGCCGCAATCGCCGGTCTGTCCGACCTC 
GCGGATATTGGACAGCGTAACTTCCGAAATATTACCCAACGCCTCTTCCGTCAAAAATGC 
5 CTGATGGCCGGTAAACAGCACATTATGACAAGACGACAGGCGGCGGAACACGTCGTCGGT 
AATCACATCGTTGGATTTGTCTTCAAAAAACAGCTCGCGCTCGTTCTCGTACACATCCAT 
GCCCAATGCGCCGATTTTCCGGCGTTTCAACGCCTCAATCGCGGCGGCACTGTCAATCAG 
CCCGCCCCGGCTGGTGTTGATAATCATCACGCCGTCTTTCATTTTGTCGAACGCCGCTTC 
GTTCAGCATATAGTGGTTTTCCGGCGTGGCGGGGCAATGCAGCGTGATGATGTCCGACCG 

10 GGCATACAGCTCGTCTAAATCCACATATTTGCCGCCGATTTTTTCCGCTTCGGGGTTGCA 
AAACGGATCGTAAGCCAGCAGGTTCATGCCGAAACCCTTTAAAATCCGCATGGTTGCAAT 
ACCGATTTTCCCCGTGCCGATAACGCCCGCCGTTTTGCCGTACATATTGAAACCGGTCAG 
ACCTTCCAGCGAAAAATTCGCATCGCGGGTACGCTGATAGGCTTTGTGGATACGGCGGTT 
CAACGTCAGCATCAGACCGACCGTATGTTCCGCAACCGATTCGGGCGAATAGGCAGGCAC 

1 5 GCGCACGACTTTCAAGCCCAACTCTTCAGCCGCCTTTAAATCCACATTATTGAAGCCGGC 
ACAACGCAACGCCACAGTTTTCACGCCAATTTGCGCCAATTTTTCCAACACGGGCCGGCT 
GCCGTCGTCGTTTACAAAAATACAGACCGCTTCCGCGCCTTCCGCCATTTTCGCCGTTTT 
CGCATCCAGCATAAAATCAAAAAACTCCAGCTCGAAGCCGAAATGCCGGTTGGCGCGGGT 
AAAATGTTCGCGGTCATAGCTTTTCGTACCGTAAATCGCAATCTTCATCAATATGTCCAG 

20 TTGTCGTCTATGGTTGAGAAACGGCATAATACACTGAATTCAAACAAATCAGTAGAATAT 
GGTGGATTAAAATTGATTGCATGCACGGCATTTCCATTTCAAAACACAAAACTCAATCGC 
CCATTGCCGCCAGAAGCTCGGCCTGATGCTCGGCAATCAGGGCATTGGTGATTTCTTCCA 
AGTCGCCGTCCATCACAAAATCCAGCTTGTGCAGGGTAAGGTTGATGCGGTGGTCGGTTA 
CGCGGCCTTGGGGATAGTTGTAGGTGCGGATGCGTTCGCTGCGGTCGCCGCTGCCGATGA 

25 GGGATTTGCGCTCGGCGGCTTCTTTGGCTTGGGCTTCGCGTTTTTGCGCGTCGTTCAGGC 
GGGCGGCGAGGACTTTCATTGCCTGCGCTTTGTTGGCATGTTGGCTGCGGCCGTCTTGGC 
ATTCGACCACCATGCCGGTGGGCAGGTGGGTGATGCGGACGGCGGAGTCGGTTTTGTTGA 
TGTGCTGACCGCCCGCGCCGGATGCGCGGAAGGTGTCGATGCGCAGGTCGGCTGGGTTCA 
GTTCGATGTCTTCCAGTTCGTCCGCTTCGGGCATGACGGCAACGGTGCAGGCGGAGGTGT 

30 GGATGCGGCCTTGGCTTTCGGTGGCGGGGACGCGCTGCACGCGGTGTCCGCCCGATTCAA 
ATTTCAAACGGCTGTACGCCCCGAGTCCGACAATACGGGCGATGACTTCTTTATAGCCGC 
CCAATTCGCTTTCGTTGGCGGACACGATTTCAACCTGCCAACGGTTGCGCTCGGCGTAGC 
GGCTGTACATACGCAGCAAATCGCCGGCAAACAGCGCGGCTTCGTCGCCGCCCGTTCCGG 
CGCGTATTTCGATGAAGATGTTTTTGTCGTCGTCGGCATCTTTGGGCAGCAGCAGTTTTT 

35 GCAGTTCGGTATCGAGTTCGCCGATTTTGGCTTTGGCCGCTTCGATTTCTTCGGCGGCAA 
AGTCTTTCATTTCGGGGTCGGACAACATTTCTTCGGCATCCGCCAAGTCGCTTTGGGCAA 
GCCGATAGTTTTGGAACACTTCGACGACGGGGGTCAGTTCGGCGTGTTCGCGCGTGAGCT 
TGCGGTAGTTGTCCATGTCGGACGTGGCTTCGGGCTGTCCGAGAAGGTGGGTAACTTCTT 
CCAGTCGGTCGCTGAGTTGTTGTAGTTTTTCTAAGATAGACGGCTTCATAATTCTTCCAT 

40 AACAAACGCCGCCTGAATGTTCAGACGGCATCAACACTGGATTATTATAATAGGTTTTCC 
GGATATTCAAAAAGATAATCTTAGATGGATAACCTACCGTCCCAACAGGGCATCGGCATT 
GCGCTCCGTTACCTTTGCAATCTCTTCTACACAGGTTCCGCGGATTTCCGCAGCAATCTT 
TGCAATACCCGGAATATTGGCAGGCGTATTAATCTCTTTTTTCAGCATAAACGGGCTATC 
CGTTTCCAATACGAAATCCCCGTCGTTCAAGGCTTTAAGCGTATCGCGCACTTTACGCGC 

45 GTTCGGATTGAGCAGCAGCGAACCGATGCCGATTTTGAAACCCAGTTTCGTCAACACACG 
CGCTTCTTCCGCGCTGCCGGAGAAGGCGTGAACGATGCCGCCTTGGGCAAAGCCTGTCTG 
TTTGACGGCGGCGGCGATGTCGGCGGTGGCTTTGAGATTATGGATAATCACGCGGCGGCG 
CAGGGTTTGCGCAATTTCAAGCTGGCGGACGAAAACTTGAATTTGCCGTTCGCGCTGCTG 
CGACGTTTGGGTTTTATCGTAAAAATCCAAGCCGATTTCGCCGACCCATGCCTGCGGATA 

50 ATGTGCCAACATCGTTTCCAGGCGGACGAAATCCCGCTCGGCAATGCCGTCTGAAAACCA 
AGGATGAATGCCCAGTGCAATACGGATTTGACCGTGTTCGGACGGCATTTCCGCCAAATC 
CGCCACGTCCTGCCAATCCTGCGGGCGCGTCGCGGGAACGATAAACCGCTTCACCCCAAC 
TTTCCGCGCTGCGGTCAGGATGTGCGGCAGGTTTTCGCGCAGGGCGGGATCAGCGAGATG 
GCAGTGGGTGTCGGTGAAGTTCATTTCGATTTCACACTAACTTTAGTCTTACCAATTCTT 

55 TGTAAACATCTTCCTTACCCCAGCCTTGCGATACGGCGAGGGTCATCAGCGCGGTGGCGG 
TTTCGAGGTTGCATTTGCCGCCGTTGATGATGCCCGAGTTGCGGAACGCGTTGCCTTGCG 
CGTAAACGGCGGCGGTTTTGCCTTGTCGGACTTGGCTGATGTTGAGCAGCAGTTTGCCCT 
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GCCGCGCGAAGTCTCGGACGGCGCGGATAAAACCTTCGTCTGCGGGCGTGTTGCCGTGTC 
CGTAGCTTTGCAGGATAAGAGCTTGGGCGGGAAGCTGTCCGAGTCCGTCCGCAAGTTCTT 
GGACGGCAAAGCCGGGGATAAGCGTGCGGACAGCGATTTTTGCCTGCGGGTCGGGATAAC 
GGATTTTGAGGCCGTCTGAAACGGCTGCTGCGTCTTGGGACGGGAGGCGAAGATTGTGCC 
5 AACCCCGGGTTTCGTCCCATTCGGCAAGCGTGCCGAAATGCGGATTGTCGAAGCCTGCAG 
CAGTTTCGGTGCTGACTTTGCTGCTGCCGACGGCGGGATACAGTTTGCCGTCAAACGCGA 
TGACGGTTTGTTTGAGCTTGAGGCTGAAGGCGGCAACGGCGGTGGAGAGGTTGCGCGGGG 
CATCGCTGTTTTCGGCGGCGTAAGGCCATTGGGAACCAGTCAGGACAATCGGTTTGCCCA 
AACCTTGCAGAGCGAGCGCGAGGAGATTGGCGGTGTACGCCATGCTGTCCGTGCCGTGCA 
1 0 GTATCAGGATGCCGTCGCATGAAGGGAGTTTGTCGGCAATGATGTCCAGCCAATCGCGCC 
AGTGTTGCAGCGTAACGGAGGAGGAATCAATCAAGGGATTGCAGACGTGCCACTCGAAAT 
CGAGGCCGTCTGAAAAGGGGGAAAGGGCTTGGCTAACCAGTGCGGTATCGGGGCGCAGGC 
CTTCGCTGCTTTGGGTCATGCCTATGGTGCCGCCTGTGTAGAGGACGAAGATTTTTTGTT 
TCATGGACATCATCGGGTCGTCTGAAAATAATAATACGGCTTATTTAACTATATTTCGGA 

15 CAGACTGGCAATTTGGCGGCGCGGACGGTTTTCAGACGGCCTTCAAATGAAAAAGCACCC 
GAGGGCTGTCGATATTTGATTTTCCAAGTAGATTTTTATTCACGAAATAGGAGAGCCGCA 
ACAAGCTTAAATCCCTTGTGAGGTTCCCAACACGGAAGATACCGCTTTGTGGATTAAAAA 
ATACGGAAACTATTGAATATCGACAACCTATTTAGGTGCTTGATTTTATTGTTTGCTTTG 
CGCGGCTTTTTTGGCTGCCTTGGCGGCTTTGCGTTGCGCCCGCTTTTCTTTCAATTTGCT 

20 GCGGTAAAACTGGATACGTTGGCGTTTTTTCCACCAAATCCAAGCGACAACGGTCGCACC 
TATACCCAAGATAACAAAAATACCCGATTGCAGGCTGTGCATTTTCGCCATCAGCCAATC 
GATGTTGTGCGCACCGTATTCGCCCAGATAAATCCAAATAGGGACGGAAATCAGTGCGGC 
CAGTCCATCCATAATGATAAAACGCAAGTATGAAACCTTGCGGCTGATACCGGCTGTAAC 
AAATACGGCCGTTCTCAAACCGGGCAGGAAACGGGCGACAAATAAGACCCAGTTACCGTA 

25 TTTGTCGAATTTTTCCTGAACCTGCTCATAACGTTTCGGCGTCATGATGCGCGCAATAGG 
TTTGAACCTTAGGATTTTCTGCCCCCAAATTCGTCCGGCGGCGAACATGATGCCGTCCCC 
GACCAATACGCCGAGCATACCGACTGCAAACATAATATGCGGATTGGTATAACCCATACC 
CGAAATCACGCCGCCTGTTACCAAGGTCAAATCCTCGGGAATCGGCACGCCGAAACCGCA 
GATGACCAATACAAAAAAAACAGCCGCATAACCGTATTCGACAAAAAAGGCTTCTAAAAA 

30 AGCAAACATGGCGGATATTCCATTGTCGGAGATAAAAAGTCAGAACAAACCGAAACATTT 
TCTACATGAAGCAGGCATTCTATCAAAGATTATGCCGTCTGAAAGCGGAAAAAAGGCAGA 
TTCGCGCATCCTCCGCATGTTCAGACGGCATTTAAACAGAAAACCGGCCGGTTCTAAAAA 
CGGTTTTGCCTGATTTTGCCTAAATGCCGCCGATGGCGGCGGCAATGCGTTCCGCCCCTT 
CGCGCGCCCAATCCGCCTGCCGCGCCTCCACCATCACGCGCACGACGGGTTCGGTTCCCG 

35 AAGCGCGCAACACGACACGCCCTTTGCCTTCGAGTTCTTTTTCCACTTCCGCCAACACGT 
CTTTCGAAGCTTCCTGCCATTGCTGACCTTTTTGGATGCGCACGTTAATCATCGTTTGCG 
GATACGGCTGCCAATCGGCGCAAACGGTGGCGAGGTCTTGGTTCAGCGTTTGCAGTGCCG 
CCAAAACTTGCAGCGCGGAAATAATGCCGTCGCCGGTGTTGTGTTTGTCCATACACAAAA 
TATGGCCGCTGGCTTCGCCGCCGATGAGCCAGCCGCGTTGGTTCAGCTGTTCCAACACAT 

40 AGCGGTCGCCGACTTTGGCGCGGCAGAAATCCACGCCCTGCTCTTTCAGGGCGATTTCCA 
TCGCCATATTGGTCATGACCGTGCCGACCACGCCGCCGATGTTGATACCTTCTCGGGCGC 
GGGCTTTGGCAATGACGTAAATCAGGCTGTCGCCGTCGTAAACCTGCCCGTTTTTATCGA 
CCATCATCAGGCGGTCGCCGTCGCCGTCTAAGGCGATGCCGTAGTCGGCTTCATGCTGTA 
AAACGGCGGCCTGGAGTGTCTTGGTATAAGTCGCACCGCATTTTTCGTTGATGTTGTAGC 

45 CGTTGGGTTCGTTGCCGATGCTGACGACCTGTGCGCCCAGTTCGTGAAACACCTTGGGGG 
CGACACCGTACCCCGCGCCGTTGGCGGTATCGACAACCAACTTCAAACCCCGAAGGTCGG 
AATGGCTGGGAAAGGTGGATTTGCAAAATTCGATATAGCGGTCGTCCGCACCGCTGATGC 
GGCGTGCGCGACCGAGACGGGCGGACGGTTGGGTTTTCATTTCGCCGTCGATTTTGGCTT 
CGATTTCCAACTCGACTTCATCGGAAAGTTTCACGCCGCCTTCGGCGAAGAATTTGATGC 

50 CGTTGTCGGAATAGGCGTTGTGCGACGCGGAAATCATCACGCCGGCGGACAGGCGCAACG 
CGCGGGTCAGATAAGCCACGCCGGGCGTGGGCAGCGGTCCGGTCTGTACCACATTCACAC 
CCGCCGCCGTAAAACCGGCCACCAAAGCGGCTTCCAGCATATAGCCGGAAATGCGCGTGT 
CTTTGCCGATGAGGACGGTCGGTTTCTGGTCGGTGTCGTGCTGCACCAAAACCTGCCCCG 
CCGCATAGCCGAGTTTCAATACGAAATCGGGCGTAATCGGAAATTGCCCCACTTCGCCGC 

55 GCACGCCGTCCGTGCCGAAATATTTTTTTGCCATGTGTTGCTCCGAGAATGTGAACCGTT 
GTCCGAGATTATACAGTCAGTTTGTGCCTTGCTGTCTGCACCGTTGATGCCGTCTGAAAC 
CGCCCCGTCCTTTTCAGACGGCATGAAGTATGTGAACCGCTGTTTACAGATTGATGCCCA 
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ACGCTTCCCACACCTTCAACGCATCCGCTGTCGCCTTCACATCATGCACCCGCACGATTT 
GCGCGCCGCGCGCTACGGAAGCCAACGCTGCCGCCACGCTGCCGTGTACGCGTTCCGCCG 
CATTTGCCTCGCCGGTCAGCTCGCCTATCGTGCTTTTGCGCGATACGCCGATGAGCAGCG 
GAAAACCTGTTTCCGCCATCAATTCGGGCAAATGCCGCATCAGCGCGATATTGTGTTGCA 
5 AGGGTTTGCCGAAGCCGGAGCCGAAGCCGGGGTCGAGTATGATGCGTTGCGGTGCGATGC 
CTGCCGCGATACATTCCGCTGAGCGCGCTTTCAAATACCGCGCTACTTCACCGACAACAT 
CTTGATATTTCGGAT TAATCTGCATGGTTTTGGGCAAACCCTGCATGTGCATCAGGCAAA 
TGCCCGTGTCCGCCTGACGCGCCAGCAATTCGACCGCGCCCTCGTCATTCAACGCCGCCA 
CATCATTAATAATATCGATGCCGCCGAGTGCCAACGCTTTTTCCATAATCACCGTGCGGC 
10 GCGTGTCCAAACTGATGGGAACGCCCCACCCCGCCACTTCCGCCAAAACAGGCTCAACCC 
GCGCCCATTCTTCTTCAGGCGAAACATAATCCGCACCCGACCGCGTCGATTCGCCGCCGA 
TGTCGAGAATGTCTGCGCCTTCTTTTAGAAGCTGTTCGGCATGTGCCAAGGCTGTTTGGG 
CGTTTTGCGAATACACGCCGCCGTCGGAAAAAGAATCGGGTGTGAGATTCACGATGCCCA 
TGATTTTCGGTTTGTCCAAACCGATTTCAAACCGTCCTGCCTGCCAAACGTGTCGTGCCA 
15 TCTGAACTCCTCCCAAAATAAAAAACAGATTATATGCCGTCTGAAACCGTCTTGTGCGCT 
TCAGACGGCACCGCTATTCGGGCGGCAGACGGCATGTTGTCCGAATGTCTGCTCCGCCTT 
TGAATCTGCCGGTATGCCTGCTATCCGCCCGACTTTTCAAAACAGGTTCCGACGATTCCG 
CACGCGCCTGCCGCCTTTGCCAAGCCGTACAGGATTTCCTGCGGCATATCGCGGTTCCAT 
AATCCCGTAATATTCGCAATCACGGGCAGATGGCTGATTTGGCGGACTTTCACGATGGAT 
20 TCGACATCCAAACGGTAGGGATGGCCTTTGGTATGGTTCAATACGCCCGACTCGCCCAGA 
ATCAGGTGGCGGTTGCCGCGCGAGACGACATATTCTGCGGCATTCAACCAATCTTCGGCA 
GAATGGTGCTTGTCTTTACACAGCACCAAGGGAATGTTCAGGTTTCCGGCTTCATTCAAT 
ACGGCAAGATCGGACATCAGCCCGCCGCCCAAATACAGGATGTCCGCCCCCGCATTCAAA 
GCCGCTTCGACATGGCGGACGTTGCGGACGCGCACCAATACGGGTTTCCCTGCATCATGC 
25 GCCGATGCGGTCTGTTCCGCCAACCGTCTGCACCGTCCCCGCCCTTCATCCGCACTTGAA 
GTGTCGTATAAGTTTGCCGAAGTGAAAAACGGATCCAGAAACACTGCATCCGCATTGCGC 
CATACTGACGGTTCTGCGGCGATACGGACGGTTTCCCCGCCGCCGAAAGCCACGCCTTTG 
GCGGCAACGCGGCTGTCTTCCGCCCGATTTTCCCGACTGACGGTTTTCCATGTATCCAAA 
ATGCGGACGGCTTTCTCGACCTCCGGCAGCGTCTGCACCTCCCTGACGCTCAAAACCCTA 
30 TCGTCGCCGATTGCGCCGATGACAGTACGCTCGTCGCCGTGAGAAATGTGTTCTCGCAGA 
CCTCTGCTGCGGATAAAGGCGACAACGCCGGCAATGTCCGCTTCGGCGGCACGCCTGCTC 
ATGACAATAATCATATTTCCTCCTGACACAAGAAACGGCCTACCCAAAATAGGATTTTTG 
CAAGCCGTGTTATACTGTGGCGTGTTTTACAGATTGTTCGGGCTATGGATTTATTATCGG 
TTTTCCACAAATACCGTCTGAAATATGCGGTGGCCGTGCTGACGATACTGCTTTTGGCGG 
35 CAGTCGGGCTGCACGCTTCCGTATATCGCACCTTCACGCCTGAAAACATCCGCAGCCGCC 
TACAACAAAGCATTGCACACACACACCGGAAAATCTCGTTTGATGCGGACATTCAGCGCA 
GGCTCCTGCCCCGGCCGACCGTCATCCTGAAAAACCTGACCATTACCGAACCCGGCGGCG 
ACCAGACTGCCGTTTCCGTCCAAGAAACCAAAATCGGATTGAGCTGGAAAAACCTGTGGT 
CGGATCAGATACAGATTGAAAAATGGGTGGTTTCGAGTGCGGAACTTGCCCTGACGCGCG 
40 ACGGGAAAGGTGTTTGGAACATCCAAGACCTGATCGACAGCCAAAAACGCCAAGCCTCAG 
TCAACCGCATTATCGTCGAAAACAGCACCGTCCGCCTCAATTTCCTGCAGGAACAGCTTA 
TCCTGAAGGAAATCAACCTCAACCTGCAATCCCCCGATTCGTCGGGGCAGCCGTTTGAAA 
GTTCGGGCATACTGGTTTGGGGAAAGCTGTCCGTCCCGTGGAAAAGCAGGGGGCTGTTCC 
TTTCAAACGGCATCGGCCCGCCCGAAATCTCACCGTTCCATTTTGAAGCTTCCACTTCGC 
45 TGGACGGACACGGCATTACCATTTCCACCACCGGCAGCCCTTCTGTCCGCTTCAACGCCG 
GCGGAGCGGATGCCGCCGGCCTCGGCCTGCGTGCAGACACTTCCTTCCGCAACCTCCACC 
TGACCGCCCAAATCCCCGCGCTGGCACTCAGGAACAACAGCATTAAAATTGAAACCGTCA 
ACGGCGCATTTACCGCCGGCGGCGAATATGCCCGATGGGACGGTTCGTTCAAACTCGACA 
AAGCCAACCTGCACTCCGGCATCGCCAACATCGGCAACGCCGAAATCTCCGGCAGCTTCA 
50 AAACACCGCGCCACCAGACCAACTTCTCCCTCAATTCGCCGCTCGTATGGACGGAAAACA 
AAGGGCTGGACGCGCCGCGCCTGTATGTATCGACCCTTCAGGATACCGTCAACCGCCTGC 
CGCAACCCCGTTTCATCAGCCGGCTCGACGGTTCGCTGTCCGTACCGAATCTGCAAAATT 
GGAATGCCGAATTAAACGGCACATTCGACCGCCAAACCGTTGCCGCGAAATTCAGATACA 
CACATGAAGACGCACCGCATCTGGAAGCCGCCGTCGCACTGCAAAAATTGAACCTGACCC 
55 CCTATCTTGACGACGTGCGGCAACAAAACGGCAAAATATTTCCCGACACCCTCGCCAAGC 
TGTCCGGCGACATCGAGGCGCACCTGAAAATCGGAAAAGTCCAACTTCCCGGCCTGCAAC 
TGGACGATATGGAAACCTACCTCCACGCCGACAAAGGCCATATCGCGCTCAGCCGTTTCA 
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AGTCAGGGCTTTACGGCGGCCATACCGAAGGCGGCATCAGCATCGCCAACACCCGTCCCG 
CCACTTACCGCCTGCAACAGAATGCAAGCAACATCCAAATCCAACCGCTGCTGCAAGACC 
TGTTCGGCTTCCACAGCTTCAGCGGCAACGGCGACGCGGTCATCGACCTGACCGCGGGCG 
GCGAAACCCGAAAAGAGCTTATCCGCTCGCTTCAGGGCAGCCTGTCGCTAAATATTTCCA 
5 ACGGTGCATGGCACGGTATCGACATGGACAATATCCTGAAAAACGGCATTTCGGGCAAAA 
CTGCCGACAATGCCGCACCCAGCACACCCTTCCACCGATTCACGCTCAACAGCGAAATTT 
CAGACGGCATCAGCCGCCACATCGATACCGAACTCTTCTCCGACAGCCTCTATGTTACCA 
GCAACGGCTATACCAATCTGGATACGCAGGAATTGTCTGAAGATGTCCTTATCCGCAACG 
CCGTCCATCCGAAAAACAAACCGATTCCCCTGAAAATCACCGGCACGGTGGACAAACCGT 
10 CCATTACCGTCGATTACGGCAGGCTGACCGGCGGCATCAATTCGCGCAAAGAGAAACAGA 
AAATCCTCGAAGACACCCTGCTGGAACAATGGCAGTGGCTCAAACCTAAAGAACCGTAAA 
CATCCTGCGTACAAAAATGCCGTCTGAAACACCCCCGCGCTTCAGACGGCAGACCGTAAA 
ACCTACAACCCCAATTCCTCCCAAATCCCATCAATCTTAGCCGTAACCGCAGGGTCTTTT 
TTGATGACGCGTCCCCATTCGCGGTCGGTTTCTCCCGGCCATTTGTTGGTCGCATCCAAA 
1 5 CCCATTTTGCCGCCGAGTCCGCTGACGGGGCTGGCGAAGTCGAGATAATCGATGGGCGTG 
TTTTCTACCAAAACAGTGTCGCGCACGGGGTCCATGCGCGTGGTGACCGCCCAGATGACT 
TCTTTCCAGTCGCGCACGTTCACATCGTCATCCACCACGATGATGAATTTGGTATACATA 
AACTGGCGCAGGAACGACCAGCAGCCCATCATCACGCGCTTGGCGTGTCCGGCGTACTGT 
TTTTTCATGCTCACCACCGCCATGCGGTAGGAGCAGCCTTCGGGCGGCAGGTAGAAATCG 
20 GTGATTTCGGGGAACTGCTTTTGCAAAAGCGGTACGAACACTTCGTTCAACGCCACGCCC 
AAAACGGCGGGTTCATCGGGCGGTTTGCCCGTGTAGGTCGAATGGTAAATCGGGTTTTCG 
CGCATGGTGATGCGTTCGACCGTAAACACAGGGAAATAATCCTGCTCGTTGTAATAGCCG 
GTGTGGTCGCCGTACGGGCCTTCCAACGCGGTTTCGTTCGGATGGATGACGCCTTCCAAC 
ACGATTTCTGCGCGGGCAGGCACTTGCAAATCGTTGCCGATACATTTCACCAGCTCCGTC 
25 CGCGAACCGCGCAGCAGTCCGGCAAACTGGTATTCGCTCAAGGTATCGGGAACAGGCGTT 
ACCGCGCCCAAAATGGTGGCGGGGTCGCAGCCGAGTACGACGGCGACGGGATACGGCGTA 
TCGGGATTGAGTTTGCGGAACTCCTGATAATCCAACGCGCCGCCGCGATGCGACAGCCAA 
CGCATAATCAGCTTGTTTTTGCCGATGAGTTGTTGGCGGTAAATGCCGAGATTTTGGCGT 
TTTTTGTGCGGCCCGCGCGTGACGGTCAAGCCCCACGTTACCAGCGGCGCAACGTCTTCC 
30 GGCCAGCAATGCTGAATCGGAAGTTGATACAAATCAACGTCTTCGCCTTCCCACACGATT 
TCCTGACACGGCGCGTTTTTCACCACGTTCGGCGCCATGCTCCAAATGTCTTTCAGCAGC 
GGCAGTTTGGAAAACGCATCTTTGATGCCTTTGGGCGGTTCGGGTTCTTTCAAATACGCC 
AGCGTCTGCCCAATTTCACGCAGCTTGGACACGCTGTCCGCGCCCATGCCCATCGCCACA 
CGTTCGGGCGTGCCGAACAGGTTTGCCAACACGGGATAACCGTAGCGCGTACCGTCGGGC 
35 TTAATCGGGTTTTCAAACAGCAACGCCGGCCCTTCGGCACGCAGCACGCGGTCGGCGATT 
TCGGTCATTTCCAAATACGGGGAAATGGGGTGTGCGACGCGCTTGAGTTTGCCCTGCTGC 
TCGAGCATGGCGATGAAGTCGCGCAGGTCTTTGTATTTCATATTCATCCTTTTTGTCCTT 
TTATCCTGAACAATCCGATTCGGATACCGCCCCTATCCTTGCCTGTGCCTCGGCATATTC 
TATGCCGTGATAAAAGTCGCGTACCAGCGGATGTTCGCCGCCTTGATGGAGTTGCAACAA 
40 AGGACGTTGACCATCGGGTTGGGTAACGACATTGCAGTGCAGACCGAAGGTGTCGGTTTC 
ATAAGGGGGCAGCTGGTTGCAGATCATGCCGAAATAAACAGCGTTTTCAAGGTTGTCGTA 
AAAGCGGCTTTGATAGTCGTTAAAACTCTTTTCGCTGACGGATACCCACACGCCATATTC 
CAGCGTTTCCTCATGCCCGATAATCGGAATCGGCAGCACCGCGCGGATAAAGCGGTCGGT 
TTGGTCGGGATAGCGGATGATGCAGAAATCAGAATCGCATTCTGCTTGATAAGCAATGCG 
45 TTCTTCTTCACTGAGTTGATTATAGGGATCGGGTGCGGTAAAGCCGATTGCGGGCATTTC 
TTCGTGGTTTTCGCCGCAGGAAGTGCAAGTGTACATAAGGTTTCAGACTTTCAAAACGAG 
TTTGCGGTAAAGCCATTCGCCGGCAAACAGCATCCCCATCAATACATAGGCAATCACGCC 
GGTATAAACCGCCCACCAATCATATCGCCCCAACCGTGCCAACAAAGCGGCAAGCGTCCC 
GTTGATTATAAAAAATACGCACCAAACCTGCGTTACCCGGCGGGTATAGCGCACGGCTTT 
50 TTCAGGCAGGTCGGGCTGTTGCAGCCGCGCAAGTTTTTCAATCACCGTCTGCCCGGCAAA 
CAGGCTGCCGCCGAACACCGCCAACATCATCAGATTGACGAGGACGGGATACCAATACAT 
CGAATCATGCCGCCCGAACACCAATACTGCGGCAAAAAACAGTGTAATAAACAAAGCCGC 
ATAACGCTGTTGGGGCAGTTTGGCAGTCAGGGCGCGCAGCAGCCACAACCCGCACATCGC 
CGCCGCCAGCCAAACAAACCAGCCCGCCTCCCTGCCGTATATAGTGGATTAACAAAAACC 
55 AGTACAGCGTTGCCTCGCCTTGCCGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTT 
TGTTAATCCACTATACCACAAAGCGGGATAGGCAATGCTTAATACGGTCAGAAAAATATG 
TCCGAAAAAACCGGGTTTCATTTTGAATCCGCACAAATGTTTTCAGACGGCATCCGATAA 
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AAACATGCCGTCTGAAAAATAATTAGAAATACCCGATTAGCCCGCCTGAATCTTCAATAC 
CGCCTGTACCACGTCGTTGACGGTGCGGACATTGCGGAAATCTTCGGCCTGCAGCTTGCG 
GCCGGTTTCGCGCTTGATGCGGTCAATCAGGTCGATGGCATCGATGCTGTCGATTTCCAA 
ATCTTCGTAAAGATTGGTATCAGGCGTAATCCGTTCCGGTTCGATTTCAAACAACTCGGT 
5 CAGGGTATCGCGCAACAACCGGTAGATTTCTTGTTCGGTCATATGTTTCATCCTTATGCT 
TGGCGGCTTTTGACAAAGGCGGCGAGTGTTTTGACATTGGCAAAATGTTCGCGCAAGTTC 
TCCTGCTCGCCGTCCAATCGGAAACCGAAATGTTTTTGCACCGCCAAGCCCAATTCCAGC 
GCATCGACGGAATCCAGTCCCAGCCCTCCGTCGCCGAACAGCGCGTCTTCGCTGCCGATG 
TCGGCGGCGGTTATATCCTCCAAAGCCAAACTGTCGATAATCAGTTGTTTGATTTGGTTT 
10 TCCAAGTCGTTCATATGGTTTTCCTTGTAAAATAGTCCTGCAGATATTCATTCAGCCGCC 
GCGCCGCAATCGGCAACGGTTTCTCGGCGAGCCAGTCTTGGGGGAGGATGTCGTCTCCGA 
CGGTAATTTCATACCGTATCCTTTTCGGGGGGATGCGGTACCACGGCTGCCCCTTTTTAA 
AATTGGGCGGATTCATTTTGATACATACGGGCGTAATCACTTCGGCATACCGCAGTCCCA 
AAGAAACCGCGCCCCGGTGCATTTTTACCCGTCCGTCCCACCCCGTCCTCGTTCCTTCGG 
15 GGAACACCAGCAGGCTCTGCCCGCTGTCAAAAACCGCCTTTACCGTTTCCAGCATTGCTT 
CCGACTCTTCGTTCGGAATATAGCCCGCACCTTTflATCTGGCTGCTCATTGCCGGATTGT 
GCTGCAAATCTTTTTTCACGATACAGTTCATTTCGGGCACATGGCCGACAAGCAGCACCA 
CATCCAGCAAAGACGGATGGTTTGCCAAAATCAACTGTCCCGGGCGGTTGAGTTTTTCAA 
CACCCTTGAACGATACCTCCAACACGCCCGACCATTTCAGATAAGCAACGAACAAACGCC 

20 AAGATGTTCCGATAATCCGGCGCGCCGCCAATTGGCGGGCGACAGACCCTGAAGTGCCGT 
TCAAAGTATAAGGCAACAAAACCAATTTCATCATAATGCCGCCGACACCGAAAATCACAA 
ATCCTAACCAAGTCGCAAAAAAACGGCGGCAATAATCCAATTTATCCATTCCGCTGCCAC 
AGCCATTCACGATTGCGATATACCCGGCGGCATTCTCGACTGCCGTTCAGCAGAAAGCGC 
ACCCATTCCAAACCGCTCCAATATGCCTCGGGCAGCATACCGGCTTCAGACGGCATATCG 

25 TCCGAAGCAGACAAAGTCAGGCTGTAACGCGTCCCTTTGGTCAGAACCATCGCCAAAGCA 
TAAGCAAACGGCGCGCGAGTCGCCGATACGGCATATCCTTCCGGCAGCGGATCGTCCGCC 
GCCAAAACCAAAACCGACCCGCATCCCTCTTCCAACAGTGATGCCGCTTCCGCCAATGCC 
GTTTCCACACCGTCGGCACACACGGCCAATGCCGTCTGCTCGCTCATATCCTGACGCAAT 
ATCGACCATTGCCCCGCCGTTGCATTGTGCACCGACAAACCGAACGAAGTCGGCGACACG 

30 GTATGCGATTTC7U\CAGTTCCAACCACAAATCGAAACTGCGTGCCATTTCCCCGTCGTGC 
GAGGCATAAACTACCGGACTGCCGGGATGGGCGGAGGCAATGTCCCAAGCCGCGTCGCAT 
ACCAAACGCGCCGCCTTACTCAAACGGCGGCGCTGCATAGCGGGCAGGAACGGCAATTCC 
GGCCTGACATCGGGCAAACCGTCGGCAAAATCCGGACATTCCGCCCATTTTGCCCACTGG 
GCCATATCGCGCATTTTGCTGCCCGAAACCCGCCAGGCGGCGATGTCGAAGTGGAACCGG 

35 CAAATAATCGACGGCATAGTTTCTTTCAAAAATTTACACTGTGCCGCATTCTAACCAAAG 
CCTATCCCCCTGACAATGCCGAAATTCAAACGCATTTCTGCCCCCTTTCTCCGACAACGC 
CGCCCCTCGGAAAACCGCCAGAATTAGCCTGAATTTACATTTATCATTATAATGCCCGTA 
TTTGCCAGCCTGCCGCCGCAATATATGGACACACTGCCAGAATGCCCGATTACCAACACC 
GCCTCCCTGCTGCCGCACAGCGGGCGTATGGTTCTGATAGACCGCATTACCCGATACGGC 

40 GATGATTTTGTCGAAGCAGGGGCACAGGTAAGCCCCAATCACATCCTTTTACTTGACGAC 
AAACTGCCCTACACGGCATTTATCGAACTGATGGCACAGGCTGTCGGCGCGTATGCCGGT 
ATCCAAGCCCGAAAAAACGCACGGTCGGTCCGGCTCGGCTTCCTGCTCGGCACGCGCAAA 
CTTGAAATCTTCGCCCAATCCGTCCCAATCGGCACGCATCTGCTGGCAACGGCGCATATG 
TCTATTCAGGATGCCGGGGGTATGGGCGTGTTTGACTGCGAACTGCGTTGGACAGACGCG 

45 CCGGAAACTTCGTCCGAAACACTCCCTTCAGACGGCATTTTGGCGCGCGCCTCACTCAAC 
GTGTACAGCCCCGAACACCCTGCCGGAACAACCGATGCCGTCTGAACAGGCACACACATA 
CGGAGAACAACGATGACCGAAACTGTCCTGATTACCGGCTCCAACAGGGGCATAGGCAAA 
GCCGTCGCATTCGGTTTGGCGGAAGACGGCTTTGATATCGCTGTCCACTGCCGCAGTCGC 
CGCGACGAAGCCGAAGCCGTGGCGGAAGAAATCCGCGCTTTGGGCAGAAATGCGCGCGTG 

50 TTGCAGTTTGACGTGTCCGACCGCGAAGCCTGCCGCGAGATTCTGACCGCCGACATCGAA 
GCAAACGGCGCGTATTACGGCGTGGTGTTGAACGCCGGACTGACGCGCGACAATACCTTC 
CCCGCGTTTTCAGATGACGATTGGGATGTGGTGCTGCGGACTAATTTGGACGGTTTTTAC 
AATGTATTGCATCCGCTGGTTATGCCGATGATACGCCGCCGCAAAGCCGGACGGATTGTG 
TGTATGGCATCAGTGTCCGGCCTGACGGGCAACCGCGGGCAGGTCAATTACAGCGCGTCA 

55 AAAGCAGGCATTATCGGCGCGGCAAAAGCCTTGGCGGTCGAACTGGCGAAACGCAAAATC 
ACCGTCAACTGTGTCGCGCCGGGTCTCATCGATACCGATATTATCGATGAGAACGTACCT 
GTCGAAGAAATCTTAAAGGCTGTCCCCGCAGCGCTTATGGGGCTGCCGGAAGAAGTGGCG 
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CACGCGGTGCGTTTCCTGATGGATGAAAAAGCGGCGTACATCACGCGCCAGGTGATTGCG 
GTGAACGGAGGTTTGTGTTGAATACCAGAAGGGTCGCAGTAACAGGCATAGGCGGCATTA 
CCGCCTTCGGCCGGGATTGGCAAAGCATACAGGCAGCATTCAAAGCCGAAAAAAACGCCG 
TCAAATATATGGATTGGCACGAACGTTTCCCCGAATTGGAAGCGCAACTGGGTGCGCCGA 
5 TTGAAAATTACGCGCCGCCGAAACATTGGACGCGCAAGCAGCTCAGAAGTATGGGGCGCG 
TGTCGTACCTGTGCGTCGATGCGGCGGAGCAGGCGCTGGCGGATGCCGGTTTGCTCGGGG 
ACGAAAGCATTACCGACGGACGGATGGGCGTTGCCTGCGGCTCTTCCAGCGGCAGCACCA 
AAGACATCGGCGATGTGGGCGAATTGTTGCTGACCGGCACGTCGCGCAACTTCAGCGCCA 
ACACCTATGTGCGTATGATGCCGCACACCACCGCCGCCAATATCGGCATCTTTTTCGGGC 
1 0 TGAAAGGGCGCATCATCCCGACATCGAGCGCGTGTTCGTCCGGCAGCCAAGGCATAGGTT 
ATGCCTACGAAGCCATCAAATACGGTCTGACCGATATGATGCTGGCGGGCGGAGGCGAAG 
AATTTTTCCCGTCCGAAGTGTATGTTTTCGACTCGCTTTATGCCGCCAGCCGCCGCAACG 
GCGAACCGGAAAAAACCCCGCGCCCATACGACGCGAACCGCGACGGGCTGGTCATCGGCG 
AAGGCGCGGGGATTTTCGTGCTGGAAGAATTGGAACACGCCAAACGGCGCGGTGCGATAA 
15 TTTACGCCGAACTCGTCGGCTACGGAGCCAACAGCGATGCCTACCATATTTCCACGCCCC 
GCCCCGACGCGCAAGGCGCAATCCTTGCCTTTCAGACGGCATTGCAACACGCAAACCTTG 
CACCCGAAGACATCGGCTGGATTAATCTGCACGGCACCGGGACGCACCACAACGACAATA 
TGGAAAGCCGCGCCGTTGCAGCGGTTTTCGGCAACAATACGCCCTGCACGTCCACCAAGC 
CGCAAACCGGACACACGCTGGGCGCGGCGGACGCAATCGAAGCCGCGTTCGCGTGGGGCA 
20 TTGCCGACCGGCAAAGCAATCCCGAAGGAAAACTTCCGCCCCGGCTTTGGGACGGGCAGA 
ACGACCCCAACCTGCCCGCCATCAACCTGACCGGCAGCGGCAGCCGCTGGGAAACCGAAA 
AACGCATTACCGCCAGCTCGTCGTTTGCCTTCGGAGGAAGCAACTGCGTCTTAATCATCG 
GATGAAATAAGTTTGTCAATCCCACCGCTATGCTATACAATACGCGCCTACTCTTGACGG 
GTCTGTAGCTCAGGGGTTAGAGCAGGGGACTCATAATCCCTTGGTCGTGGGTTCGAACCC 

25 CACCGGACCCACCAATTCCCAAGCCCGGACGTATGTTTGGGCTTTTTTGCCGCCCTGTGA 
AACCAAAATGCTTTGAGAAACCTTGATAATGAAAAAAGTCAGCGTATTGATTGTTGCCAA 
AAACGAAGCAAACCACATTCAGGAATGTATTGAAAGTTGCCGTTTCGATAAAGAAGTTAT 
CGTTATCGACGACTACAGCACCGACAATACTGCCGAAATTGCCGAGGGTTTGGGCGCAAA 
AGTCTTCAGACGGCATTTGAATGGGGATTTCGGAGCGCAAAAAACATTTGCCATCGAACA 

30 GGCAGGCGGAGAATGGGTTTTCCTGATTGATGCAGACGAACGCTGCACGCCGGAACTATC 
TGATGAAATCTCAAAAATTGTCCAAACCGGCGATTATGCCGCCTATTTTGTCGAACGCCG 
CAACCTTTTCCCCAACCATCCCGCCACACACGGCGCGATGCGTCCCGACAGCGTATGCCG 
TCTGATGCCGAAAAAAGACAGTTCGGTGCAAGGCAAAGTACACGAAACCGTACAAACCCC 
CTACCCCAAACGCCGTCTGAAGCATTTTATGTACCATTACACGTACGACAACTGGGAACA 

35 ATATTTCAACAAGTTCAACAAATATACTTCCATTTCAGCCGAAAAATACCGAGAGCAGGG 
AAAGCCCGTGCGTTTCGTTAGGGACATTATCCTCCGCCCGATTTGGGGGTTTTTCAAAAT 
TTATATCCTGAACAAAGGGTTTCTTGATGGAAAAATGGGTTGGATTATGTCCGTCAACCA 
CAGCTATTACACGATGATTAAATATGTCAAACTATATTATCTGTACAAATCCGGCGGAAA 
ATTTTAAATGGAAAAAGAATTCAGGATATTAAATATCGTATCGGCCAAGATTTGGGGTGG 

40 AGGCGAACAATATGTCTATGATGTTTCAAAAGCATTGGGGCTTCGGGGCTGCACAATGTT 
TACCGCCGTCAATAAAAATAATGAATTGATGCACAGGCGATTTTCCGAAGTTTCTTCCGT 
TTTCACAACGCGCCTTCACACGCTCAACGGGCTGTTTTCGCTCTACGCACTTACCCGCTT 
TATCCGGAAAAACCGCATTTCCCACCTGATGATACACACCGGCAAAATTGCCGCCTTATC 
CATACTTTTGAAAAAACTGACCGGGGTGCGCCTGATATTTGTCAAACATAATGTCGTCGC 

45 CAACAAAACCGATTTTTACCACCGCCTGATACAGAAAAACACAGACCGCTTTATTTGCGT 
TTCCCGTCTGGTTTACGATGTGCAAACCGCCGACAATCCCTTTAAAGAAAAATACCGGAT 
TGTTCATAACGGTATCGATACCGGCCGTTTCCCTCCCTCTCAAGAAAAACCCGACAGCCG 
TTTTTTTACCGTCGCCTACGCCGGCAGGATCAGTCCAGAAAAAGGATTGGAAAACCTGAT 
TGAAGCCTGTGTGATACTGCATCGGAAATATCCTCAAATCAGGCTCAAATTGGCAGGGGA 

50 CGGACATCCGGATTATATGTGCCGCCTGAAGCGGGACGTATCTGCTTCAGGAGCAGAACC 
ATTTGTTTCTTTTGAAGGGTTTACCGAAAAACTTGCTTCGTTTTACCGCCAAAGCGATGT 
CGTGGTTTTGCCCAGCCTCGTCCCGGAGGCATTCGGTTTGTCATTATGCGAGGCGATGTA 
CTGCCGAACGGCGGTGATTTCCAATACTTTGGGGGCGCAAAAGGAAATTGTCGAACATCA 
TCAATCGGGGATTCTGCTGGACAGGCTGACACCTGAATCTTTGGCGGACGAAATCGAACG 

55 CCTCGTCTTGAACCCTGAAACGAAAAACGCACTGGCAACGGCAGCTCATCAATGCGTCGC 
CGCCCGTTTTACCATCAACCATACCGCCGACAAATTATTGGATGCAATATAAACTGCTTT 
CAGACGGCATATGCCGTCTGAAAGCCTTTGATGCAACAAACCACTAAATTATATTCGTTC 
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ATTGGAAAGAAACACCCCGAATTCATCCTTCAAAATAAGAAAATCCCAATATCCCCCGAT 
ATTACGCAGCCTATTGGCAAAGTTTTGCAGCGTCTTCCCCGGCTTGTGCTGCCGCGTCAA 
GTGCTTTGTTACAATGTATAGTAGACTAACAAAAACCAGTACAGCGTTGCCTCGCCTTAG 
CTCAAAGAGAACGATTCTCTAAGGTGCTCAAGCACCAAGTGAATCGGTTCCGTACTATCT 
5 GTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATACTACCTTCA 
CATTTCTTAATAAATTTTATGAGTAACCATACTTCTTGGTCGTCCAAAATCGGTTTCGTC 
CTTGCTGCGGCAGGTTCGGCCATCGGTTTGGGCGCGATTTGGAAATTTCCTTATACGGCA 
GGCACCAACGGCGGCGCGGTGTTTTTCCTGCTGTTTTTGATATTTACTATCTTGGTCGCC 
CTACCCGTTCAGCTTGCCGAATTTTATATCGGGCGCACGGGCGGTAAAAATGCCGTCGAT 
10 TCCTTCAGGGTTCTGCGTCCGGGCACGCAATGGCTTTGGGTCGGGCGTATGGGCGTTGCC 
GCCTGCTTTATTTTGCTGTCGTTTTACAGCGTGGTCGGCGGATGGGTATTAAATTATGTC 
GTCCACAGTTTTACGGGGGCGGTTCATACCGGCGCGGACTTTGAAGCCTTGTTCGGCGCG 
ACGATTTCCAATCCGGCAGGTTCGCTGTCCTATCAGGCACTGTTTATGCTGATTACGGTT 
TGGGTGGTCAAAGGCGGCATTTCAGACGGCATTGAAAAGGCAAACCGTTATCTGATGCCG 
15 GGGCTGTTTATCCTCTTTATTGCGCTGGCAATCCGTTCGCTGACGCTGCCGGGTGCAATG 
GAGGGCGTGTCTTTCCTGCTCAAACCGAATTGGTCGTACTTTAAAGCCGATACGATGATT 
ACGGCTTTAGGCCAGGCGTTTTTTGCCCTGAGCATCGGCGTTTCCGCCATGATTACCTAC 
GCTTCATATTTGGGAAAAGATCAGGATATGTTCCGTTCCGGCCATACGATTATGTGGATG 
AACCTCTTGGTTTCGCTGCTTGCCGGCCTGGTGATTTTTCCGGCGGTGTTCGCCTTCGGT 
20 TTTGAACCGAGCCAGGGGCCGGGATTGATTTTTATCGTATTGCCCGCAGTGTTTATGAAG 
ATGCCGTTCGGTACGGTTTTGTTTGCGGTATTTATGCTGCTGGTCGTTTTCGCCACGCTG 
ACTTCGGCATTTTCGATGTTGGAAACGGTCATTGCCTCAACCATCCGCCAAGACGAGCGC 
AAACGCAAAAAACACACTTGGCTTATCGGCACGGCCATTTTCATTATCGGCATCCCGTCC 
GCGCTGTCTTTCGGCGTATGGGGCGAGTTTAAGGTTTTCGGCAAAACCATTTTTGATTTG 
25 TGGGACTATGTTATTTCCGCCGTCATTATGCCGATTGGTGCTTTGAGTGTTTCCATCTTT 
ACCGCCTGGATTCAGGACAAGCAGTCTGTGTTAAAAGATGCCGGCGCGGGCAGCACCGTA 
CCACGGGCAGTGCTGCTGCTGTGGCTGAATACCTTGCGCTACCTTGCCCCGATTGCCATT 
ATTATTGTTTTCATCAATTCTTTGGACATCCTTTAAAAGCCATCCAAACAGCAAAAATGC 
CGTCTGAAAGCCTTTCAGACGGCATTTTTGCTTCGGGTTCAGCCTATTTCGTTCAAAGTA 
30 TAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAGTACGG 
AACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGG 
CAACGCCGTACTGGTTTTTGTTAATCCACTATAGCCTTGCGCGATGCCGTTCAAGGACAA 
ACCCATACCCTTTTCGGCAAAACGGATTTCACGGTCGTCAAACGAGACTTTGCCGAAGCC 
GACCCGTTTCAGGGCTTCGTCCACGCTGTTTTGAGGAGGCGGCGTTTCCGCATCGGGACG 
35 GGCGGCAAAATAATCGGCATACAGTTTCCACAACGCCTGCACTGTCGGATCGAACGCGCC 
GTCCGTCAGCGCGTGAATATCGCGGCACAGGCTCAACAGTTCCAAAAAATCCGCCGACGG 
CGAAGTCAGATAACCGTCCCTGTTCAGGCGGCTGATCAGGCTGTCTTCACGGTAAAGGCT 
GAACAATTTTTTCCAAACGCGCCACTTCCGCCAAAACCTTGTTGACCAAATCCGCCGCAC 
GCCTGTCGTCCACACCGAACAGACGGAGCTCCGCACCGGAACCCAGTGCGACACCTTTCC 
40 AGAAAAACACATTTTCATTGCGTTTTTCATCCCCGTTGCGTTTTTCATCATCGGCGGCAA 
AAGGATTCGGCAGGAAAGAAACCGCCGCGCCCGCCGCCGCAACGGCGGCAACCGTCAGAA 
AACGCCTGCGCCCGAAATGCCTGCCCATACCGCCTCTAAACCGACACTGCCGCCTTGATA 
TGCGGATGAGGGTCGTAACCTTCCAACTCGAAATCTTCAAACTTGAAGGAAAACAAATCT 
TTGACTTCAGGATTGATTTTCATCACTGGCAAGGCGCGCGGTTCGCGTTCCAACTGCAAT 
45 GCGGCCTGCTCGAAATGGTTGCGGTACAAATGCGCGTCGCCAAACGTATGGACAAACTCG 
CCCGCCTCCAATCCGCACACTTGCGCCATCATCATGGTCAACAATGCGTAGCTGGCAATA 
T T AAAC G G C AC AC C AAG GAAAAT AT C T GCAC T ACG C TGG T AAAGC T G G C AG GAC AG T T T G 
CCGTCGGCAACGTAAAACTGAAACAGCGCGTGGCAGGGCGGCAAGGCCATTTCATCGACC 
AAAGCCGGATTCCACGCCGATACAATCAGGCGGCGCGAGTCGGGATTCTTCTTGATTTGT 
50 TCCAGCACATTGGCGATTTGGTCGATATGCCTGCCGTCGGGCGCGGGCCAGTTACGCCAC 
TGGTAGCCGTAAACCGGGCCTAAGTCGCCGTTTTCGTCCGCCCACTCGTCCCAAATGGAA 
ACATTGTTGTCCTTTAGGTATTTGATATTGGTATCGCCTTTGAGAAACCAAAGCAGCTCG 
TGGATAATCGAACGCAGATGCAGCTTTTTGGTCGTCAGCAGCGGAAAACCTTTGCCCAAG 
TCAAAACGCATCTGATAACCGAATACGGAGCGCGTACCCGTACCGGTGCGGTCTGATTTG 
55 TCCGTACCGTTGTCGAGGACGTGGCGCATCAAGTCCAAATAGGCTTTCATAGCAGTCTTT 
CATCAAATTAAACGGCGCATATTGTAACATTTCCGGATAATGCCCAAAACACGGATACAG 
GCAGGCAGGATTGTTGGCAATTTCAGTCCTTTTCCACAGTAAAACCCGGTGGGAAAACAA 
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AATTACCTTGATTGGAATCAAAAAATCTAGTTTAATTACTTAGAATAAAATTTCAATAAT 
ATTTTTATTTACGAAATTAATTTATGATTATTGATTAATTATCGGCAACAAACATCAAAC 
ATCGAAAATATGGAAAAAATAATGTCAACAATTTTTGCCAAATCGGGCTTGGCATCAGAA 
AAAAGTAGGTTTATATTCCCACCTACAAAACTGTTTTCCCATTAGTACACTATCAACCAA 
5 AAGGAGTATCCGAATGACTGACCTGAACACCCTGTTTGCCAACCTCAAACAACGCAATCC 
CAATCAGGAGCCGTTCCATCAGGCGGTTGAAGAAGTCTTCATGAGTCTCGATCCGTTTTT 
GGCAAAAAATCCGAAATACACCCAGCAAAGCCTGCTGGAACGCATCGTCGAACCCGAACG 
CGTCGTGATGTTCCGCGTAACCTGGCAGGACGATAAAGGGCAAGTCCAAGTCAACCGGGG 
CTACCGCGTGCAAATGAGTTCCGCCATCGGTCCTTACAAAGGCGGCCTGCGCTTCCATCC 

10 GACCGTCGATTTGGGCGTATTGAAATTCCTCGCTTTTGAACAAGTGTTCAAAAACGCCTT 
GACCACCCTGCCTATGGGCGGCGGCAAAGGCGGTTCCGACTTCGACCCCAAAGGCAAATC 
CGATGCCGAAGTAATGCGCTTCTGCCAAGCCTTTATGACCGAACTCTACCGCCACATCGG 
CGCGGACACCGATGTTCCGGCCGGCGACATCGGCGTAGGCGGGCGCGAAATCGGCTACCT 
GTTCGGACAATACAAAAAAATCCGCAACGAGTTTTCTTCCGTCCTGACCGGCAAAGGTTT 

1 5 GGAATGGGGCGGCAGCCTCATCCGTCCCGAAGCGACCGGCTACGGCTGCGTCTATTTCGC 
CCAAGCGATGCTGCAAACCCGCAACGATAGTTTTGAAGGCAAACGCGTCCTGATTTCCGG 
CTCCGGCAATGTGGCGCAATACGCCGCCGAAAAAGCCATCCAACTGGGTGCGAAAGTACT 
GACCGTTTCCGACTCCAACGGCTTCGTCCTCTTCCCCGACAGCGGTATGACCGAAGCGCA 
ACTCGCCGCCTTGATCGAATTGAAAGAAGTCCGCCGCGAACGCGTTGCCACCTACGCCAA 

20 AGAGCAAGGTCTGCAATACTTTGAAAAACAAAAACCGTGGGGCGTCGCCGCCGAAATCGC 
CCTGCCCTGCGCGACCCAGAACGAATTGGACGAAGAAGCCGCCAAAACCCTGTTGGCAAA 
CGGCTGCTACGTCGTTGCCGAAGGTGCGAATATGCCGTCGACTTTGGGCGCGGTCGAGCA 
ATTTATCAAAGCCGGCATCCTCTACGCCCCGGGAAAAGCCTCCAATGCCGGCGGCGTGGC 
AACTTCAGGTTTGGAAATGAGCCAAAACGCCATCCGCCTGTCTTGGACTCGTGAAGAAGT 

25 CGACCAACGCCTGTTCGGCATCATGCAAAGCATCCACGAATCCTGTCTGAAATACGGCAA 
AGTCGGCGACACAGTAAACTACGTCAATGGTGCGAACATTGCCGGTTTCGTCAAAGTTGC 
CGATGCGATGCTGGCGCAAGGCTTCTAAGCAAACGCCGCCGCTCCGCAAACAAAATGCCG 
TCCGAACCGCAAATGCTGTTCAGACGGCATTTCCTTATCCGCCCGTTCAAATCGGGTGAG 
ACTACCGATACATCTGAATATGCTATGCCGTCTGAACGGCATTCACACCGCCCAATCCTG 

30 CACGCGCTTCAAATCATTTTGCGCCAAAGTATCTGCGTGGCGGTTACGGCTCTGATATTC 
CCTGTCTTTCAAGATGCTGCTCGCCACATAATTCAAATGTGCCTTTGCCGCCTCCGAAGC 
CTCGCCCGGCCGGCGGTTTGATATTGCCTCATACAATACACGGTGCTGCGCCATCAGCTT 
CGGACGCGGATCTTCTTCCTGATTCAGATAAATAAGGCTGCTGCGCGTCTGCCGGTACAG 
CATTTTCAACAAACCGCCCGACAAATGGCTGAACAACAAATTGTGCGCCGCATCGGCAAT 

35 CGTCTGATGAAAGCTGACATCAGCTTCGCTCTGATGTTCCAAATTGCCGCTTTCGCACGC 
CTCCTCAAACTTTTCAAGCCAAAACCCAATCCGCTTCAAATCGGCATCCGTGCGGCGTTC 
TGCCGCCAATGCCGCCATACAGCCCTCGATGTGGCAACTGAAATCAAAAACATCCTGTTC 
CCAATTGGAATGCTTGCCCAAAAGCTCCTGCCAACTTTGCAAAAAATCCTGCTGCGGCTT 
GACCGAAACATAATAACCGTCTCCCTGCCTCGCTTCCAAAACCTGACGGGCGACCAAAAC 

40 ATTCAATGCCGACCTGACCGACGGGCGCGAAACGCCGAACTCTTCCGCCAAAACGCGTTC 
GGGCGGAATCTTGCCCCCTTCCGCGTAAACCCCTTCCGCAATGCGCTCCTCCAATACCGA 
CAATACCTGATCGCTGATTTTCTGAGGCCTTACCAGTTTCATCACTCCTCCTTTATAAAG 
ATTCCCTGCAGAACCCTTCCGAAATATAGTGGATTAACAAAAATCAGGACAAGGTGACGA 
AGCCGCAGACAGTACAAATAGTACAGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGA 

45 ATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCC 



The following partial DNA sequence was identified in AT. meningitidis <SEQ ID 66>: 
gnm_66 

GGGTTTATGAAGCGGCTTGCCGGCAAACAGATCATAAGCAAACATACCGCCTACTTTATG 
50 CCCTCCTCTGAAGCCGACCACTGCACCCATCAGCTGCTTGCCCGATACATATTGTGCACT 
TTCGCCAGATACGCGGCCATAGTCCGCACCGAGATAGAACTGATGGTTCGGATGAAAATA 
CCAAGTTAAAGTATTCTGCCAGTAGAAACCTCGCTCTCCGAAAAGACTCTGCTCCCCATC 
AAATCCGCGAACGGTGTAGCGGCTGCCGATTGACAATTTATCTTGGGCAACCAACGGCGT 
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TTTGTTCCATTGAGCTTGAATGGCGGTTGCGTAGAAAAACTGCTGTTTGCCTAAAATAAA 
TGGGGCGGCTGCGTCCAAACTGGCAGTAATGATTTTCATACGAGATGTACCTGGAAGAAT 
ATCGCCGCCGTTTTCTTCCGGTGCAGGCATACTTTGGCGCATGCCGGTCCCGCGTTTGTA 
AGACAACTTGCCGTCAAGCTGCCAACGGTTGAGGTAAGCACGGTGGCGCAATTCGGCTTC 
5 CCAGCCTGCAGAGCGGCGGCGTTGTACTTCGATTTCGGCATCGTCGATGTATTTATAGGT 
TTGGCGTGTCCATAATTTCATTCCGACTGAAGTTTTATGAAGTCTGTTACGCCAAAGCAT 
GCGCTCGGCGGCCAGGCTGCTCTGATATTGTTTGCCGTTGTAATCGTAATTGACGGAATA 
GCCTTCGGTTGCTTCGTGGTAACGATGTCCATTGTGATTAAAAGAAAACAGCCATTTTTT 
TACGGGCACCGAATAATGCACGCTGTAACTTCTGGATCCGCTTTCAGTTTCCGTACCGGT 
1 0 GGCATCAGTCAAGTCCGTTTTGTGCGCCAAACCGCGTCCATATGAAACATAAAACAAATC 
GCTTAAGCCCAAAGGGTTATCGAACGATAAAGCGACATTTCCTTGATATTTGCCGGTCGT 
TTTGCCGCCCGCATCATCTATACCGATACTGAACCGTATGGGTTTATTCTGCTGCCATTT 
GATCTGTAAATCGCTTTTGCCTTCTTCTTCGGACGGTATAATCTGAATATCTGTTTTAAC 
ACTCGGCAAACGACGCAGGTTTTCCAAGCCCTGCTCTACATCGCGAAGATTGAGAATTTT 
15 GTTCCTATATAAGGGAAATTTGTTATTGAATGCACTAATACTGCCCTCGGCAGACTTCCC 
ATCCCGTTTTTCTTCATAGCGGATATCCCCTATTTCGCCTGCTGATACCCGTAATTTCAG 
AATTCCCGAATCCATATTCTGTGGTTGGATAATAGCTTGGGAAGTGAGGTAGCCACGCAC 
GATCAGTATCTGTTGCGCGGCTTTTTGTAGCCTGCTCAAATTATTGGAACCTAAACACAT 
CCCAGTTTTAAAAGCTGTTTCTTTCATGAGCACAGAAGGAAGAAAAGAAAATTTGCGCAC 
20 CGTCTTATCATCTAAACTAATGTAATTTACCCGAGTACACGGTGTTTCATCTTCACTCAG 
GACATAATTGTTCTTCTCCAATGGTTGCTCGAAACGGACATTTGCATCAGTTAACAATTC 
AGCATCTATGTGCTGCTGACGCTGCATGGAACGGATAAGTTCTGCATCGTTTTCATCGGC 
AGCTAAGGTTTTAAGGGGTATGACAGCCAGGATAACCAACAGACATGGAGCAGGAAAAAA 
TTTCATGACATCAATATTATTTTAGCAATATTTACTATTTTGTCATAAATTTAAAAGTAT 
25 TTACAGTTATAGAATGAGACCTTTGCAAAATTCCCCAAAATTCCCACCAAGACATTTAGG 
GGATTTTGGGGAATTTTGCAAAGGTCTCGGACAGTATTTTGAACGCAGTGCGCGTAAATT 
CGTATGGAAACCATGAAATCCCGCCACAGCCGCCAGACATGCCAAGCCGCATTCTGATAT 
TTCTGTTTGCAGGATAACAGGCAGCTTTTTCTTTAAGCCCAAAGACAGGTTTTGCAGATG 
GGGCATAGATTTCCTTTTTGAAAAATAGGGATTAGGAAGTTGGATGTATTTTAGAAAGGC 
30 CGCCTGAAAAGGTTTCAGACGACCTTTTGCGACTAGCTGCTATTTTATTTAAAGCTTTTC 
TCTAACAAACGAGCTAATATTTTTCCTGTAATAAAACAGATAAAAAACAGCATCCAATAC 
GTCAGATTGGAAAAATCGGTCGTATAGAGAATCAACATATAAAGAAGCAGCATGATGCCG 
AGTGCGATGAATTGATAATGTTTGGCAAACATCATGACCTCCTCAACTATTAAGGCAAAC 
CGCCTGAATATTCTCGTTCAATCGTTTCGGCAATTTCCCTATAACGTCGATACCATGACC 
35 AGTCGAAATTTTCAATGGCATGGCTCGCAAACGTACCAAATTCAGGCATCCCTATGCGGC 
TACCTGCTAAAGCTCCGATTGTAGCTCCCCAACCAGGCGGATTACTGAACGTATTGTTTG 
GCAATCCTAAAGATTTATCAGGATTTCCCGTATCGTTAAGCCCTGCAGATTCGCAAATTT 
CGCAATAATATGAGCTTTGTTGCGCATTACCTGAGCCTCCGACCCAAGTCATTTCATGAA 
CACATATAGTGGATTAAATTTAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAAT 
40 GGTACGGCAAGGCGAGGCAACGCTGTACTGGTTTAAATTTAATCCACTATAAAACTCTCA 
TTTTGAAACTCCTTGTATCGTTAATCAAACAATCAAAAGGGCAGATGCCCTATCCTTGCT 
TTTACAAACGGAGTGCCTGTAAAAGGGGATGGTTTCAGGCAGTTTTGAAGTTTGTGTTTT 
TATATATTGTCTTCTGGTCGTCTGAAAAGGTTTCAGACAACTTCTTTATCTTTACAGCCT 
CAAGTCTTACAGTTTGCCCGACATACTATAAATCAGCTCCAATACCCATTCGTACAATCA 
45 CCGTTTCTCGTGTAGGATGTCTGCTTCCAACGTCATGCCGATTTGCAGCGGTTTTTCCTC 
ACCGTATGCAGTGATGGTTGATTTGTCGGGTTTTATTTTCACAAGATAAACAGGTTCGTT 
GCTCTTCGCCAAATCGGAGGATACCATGCCCAATCCCGACAATTCCTGTCTGCCCAGTGC 
CGTTTTTGCTACTGATACGACACTGCCGGAAGCAAGCCCGAATTTTTGATAGGGATATGC 
CTGATAACGTAGGACAACCTTGTCTTTCGGCTTGATAAAGCCTGCTGCACTGCTGGGGAT 
50 ATATAGATGGGCATATAGCTCGGTACGTTCGGGAACAATGCTCAAGAGCAGTTTGGAAGG 
ATCAACCTGCTGTCCGACTTCGACGTTCGGTATTGCTATATAACCCGACCGTCCTGCACG 
GATGATTTGTTCAGAGCGCATTTCAAAATCCAAAACTTCTTGAGAAATATCGGCAATGGT 
GCGTTCAAGCCAGCTTTGTTCTGTCTCATGCCGCTTGGGGGAGGCTGGCCAATGTCAGAT 
TCTGCGTGCGGATTTCCTGAAGCAGCCCGACTTCTTCTCGGCGGTAGGCATCAAGTTTGG 
55 CTTTCTGCTCTAAAAGCTCTGCCTTGACATTCATCATTTCTTGTTTTGGCACTGCATCAT 
TGGCGGATAGGAAACGATATTTCTGCAACATTTCTTCCGCAAGTCTAATGCGCCTTTTCT 
GACCGTCTATCTGTTGCGAAATATGGAGTTCCTGGTTTTCCAAACGTTCGACAGTTGCTT 
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TAAGGCTGCGCGTTTCATTCCCGTGTATCAGCTTCAGACGACCCAGTTCCTGTTCTGCCA 
ACGTTTTCTTCAAAACTGCCTCCGTTTTCAACTGCTGCTGCACGCTACCTCCTGCGCCGA 
AACGTGAGGTCGAAAGCGCAAATAGCTTGTCGCCAGCCTTAACCTTTTCTCCATCTTCCA 
CGAATTTCGCTGTAATTGTCCCCGTATCCGGTGCATACACCCTGATTACGCCCGATGCAG 
5 GTAAAATTTGTCCCTCCACTGTTGTCTTTCGCGTATAGTTACCAAATATCAAAAACAGGA 
TAATCAATAACGCAGATATCGATGCAAATGTCGTCCATAGGGAAAATGACAACGGTCGTG 
TCAGAATCACTTTACCCGTCAGGCTGGTTTGGCGGGCAACGGCGACTTCGGGACGGAAGA 
AGGGTTGCTTGGGTCTATTCATAAAATTGAAGTTAAGAAAGTTTCAGACGACCCCTAGAG 
ATTGTCTGGACGATGAGAAATATCAGCAGTAATCTGTACCGTCAGTGTAGCCGTTTCCTG 
10 ATTTATCTGCTTTTGTTGCGGGAGCAGTTAATCCATGTTCAATCTCAAAGATTGGTCTTC 
CGTTATAAGGAGGTGCATTAACGGCATCATTTACCCAATTACGAGTCACATTGTATACAC 
CATTTGCACCAGCAGCACCGTAAGCATTTTTCGGCAGATAATAAACTGCCGCTGCGGCAG 
CAGGTATTGCAACCAAATCCCCCCATGTGGGACCTCCTTTGGTTGTGGCAGCATTAGCTA 
CATTTCCAGCTATATTGTCTGTTACAGGACCTCCCCCTGAAACCAGCTTCAATTCATGAA 
1 5 GTTGAAGTTCAATCATTTTTATACTCCTTTTCTTGGTTGGTATTCCTAAAAATTCGGCTA 
ACAAAAACATATGGCAGATATATTGAAAAAAAATTCAAAGTACCCTGAATAAAATTCAAA 
TTCCAACTATATTTGTTAATGTAGTCGAGAAGAAACATATCTGATAAAAAATATAGCACT 
TGATAACAAGCTATTACTAATATTACGAAAAATGTAAATTGCTTCCAGTTTTTCATAGAA 
TCCCTCACAAAATTTCCAGAAAATCTAACTCTATCAACTGATAAATCAACTTCCTAACTT 
20 CTTCATATTTTCCCTGATTGAAGTTAACCAGTAGATTTTTCAACAATAACGGTTCATTCT 
TACCGATGTGTTCTAACACTTTTTTCCCCAACTCATCTACGCTTATCTTCATCCCATTCC 
CAATCAAATATCCCTTTTCCAACGTATCCAAATTATTGGCATTTAATCTCAACCTGACGT 
CGTCTGAAAGCGGAGTAGCGTTGGGATTCGCGAACTGTTCGAGATGAAAAGCGGTATCGG 
TACGTTCTTTGCCGAGAAAGTCTTCACTGAAGGCTTCATAATTGACGGGGTCGGCAATCA 
25 TGGCAGCAATTTGTGCGGCAGTATCGTTGATACGCGTCCTATCTTGCTCCCAGTCTGAGA 
AACTGTGGCGCAGACTTTCTATGGTGGGAAATTTCTTCATTAGCCACTCGAGGTAATTAT 
AGCCGTTGGGTGGAAAGGTACCGACAGCGAAGTGGAAGGTTTCACAGCCGAGCGGGATAG 
GTCTGTGCCACCAACCGCGTGGGATGTAGAGGACATCACCTGCTTCAAGGATAATATCCA 
TATCGATATGTTCAGGAATGGAAATATCAGTATCTTTAGTCTGTTGCATATACAATGGCA 
30 TAGGGAAATCAGGGGCAGTAAGTTGCCAACGTTTCTTGCCGAAAAGCTGGATGGCATACA 
CATCGCGGGGGTCCCAATGGTTTTTATAAGATTCGTCGCTGCCAAAAGCAAGATATCCAC 
TAACAATAGTATGTGCGCCGGCAAAGCGGGCGACTTGACGGGCGATATGGTCTGAAAACG 
GCTCGTTGTTAATATGGTTATAGACTAACGACGCACCATTCTTCATATGTTCGTAGATAA 
CGGATTTAATAAAACGGTAGCGAGTTTTGCCCAAATCGTCGAAACTTTCGACGTATTCTT 
35 CTTTAGGAACGATTGCGCCTTTTTTACGCAGATGAAACAGCGGTGCGGTTGGGTCTGCTC 
GTTGGTATATCTCGTTGATATCTTTCCAAGATGCGGATTCGAGATTCCGAACCGCTCCTT 
TAAAGAGCTTGGGCTTTTGATACAGATAAGTCTGTCGGAACGTTTTAGGACTAATGCCGA 
AGTCGAGATGGATGCTCATTACTTCCCCTTACTCAGAAAATATTTAAAATTTATAATGTT 
ACATATATTTACAAATATTAAAGTTTTTTTTTGTGTGTGCGTCAAGGAATTGTTGACAAT 
40 TTTAGTTAAAAATTTGTCTCCAAACGGAAAAAAGCGGTTTGTTTTTTGTTGTTAACATTT 
TTATTGTAATTAAATAAAAGGTCGTCTGAAAACGGTTTTCAGACGACCTTTTGCTATAAT 
CGGGCTTCATCGCCCCGTTCGGTTTGGAACCTTATGAAAACCCTCGTCCTCCTCCTGCTT 
TCCTTCTCCACGACCACCGCTTTCGCCGCATACGGTTTGGGTTTGGGGCAGGCACCGAAA 
TATCCTGCCGGCTTTCGCGCCTACGGTTATGTTTATTCCGGACGGCAGGGCTAGGTTTTA 
45 AAAACAGAGGCGGATGCCATTAAATTAGACACGCTTTTCAAACGCTTTGTGTACCGTCCT 
TCCGCCGCCAATCAAAACCCCGTCGGACAGCGTTCGGACGGCATACCCGCCAACCACACA 
AAGGAAAAACCATGAGTAAAAAAATCAAAGTCGGCATTGTCGGCGCGACGGGCTACACCG 
GCGTGGAACTGCTGCGCCTGCTTGCCGCCCATCCCGATGTCGAAGTCGCCGCCGTAACCA 
GCCGCAGCGAAGCGGGAACCGCAGTTGCCGATTACTTTCCGAGTTTGCGCGGCGTGTACG 
50 GCCTCGCCTTCCAAACGCCCGACGAGGCAGGTTTGGAACAATGCGACATCGTCTTCTTCG 
CCACGCCCAACGGCATCGCCATGAAAGACGCGCCGCGCCTGATTGAACAGGGCGTGCGCG 
TCATCGACCTTTCCGCCGACTTCCGCATACGGGACATTCCGACCTGGGAACACTGGTACG 
GCATGACCCACGCCGCCCCCGACCTCGTTTCCCAAGCCGTGTACGGATTGAGCGAACTCA 
ACCGCGAAGCCGTCGCACAGGCGCGCCTCGTCGCCAACCCCGGCTGCTACCCGACCTGCG 
55 TATCCCTACCGCTCGTGCCGCTGTTGCGGCAATGCCGTCTGAAGCCCGGTATGCCGCTGA 
TTGCCGACTGCAAATCCGGTGTGTCCGGCGCGGGCAGGAAAGGCAATGTCGGTTCGCTGT 
TGTGCGAAGCCGGCGACAACTTCAAAGCCTACGGCATAGCCGGACACCGCCACCTGCCCG 
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AAATCAGGCAGACCATCGCCGGGCTTCAGGACGGCATCGCCGAAGGATTCGTGTTCACGC 
CGCACCTCGCGCCAATGATACGCGGTATGCACGCCACCGTTTACCTCCACCTTTCAGACG 
GCAGCGACCCCGAAACCGTCCTGCGCGACTACTACCGCGACAGCCCGTTCGTGGACATCC 
TGCCGACCGGTTCCGCCCCCGAAACCCGCAGCGTGCGCGGCGCAAACCTCTGCCGCATCA 
5 GCATCCAACAGGCGGCGCAATCCGATGTGTGGGTCGTCCTTTCCGTCATCGACAACCTCG 
TCAAAGGCGCGGCGGGTCAGGCAGTCCAAAATATGAACATTATGTTCGGACTGGAGGAAA 
CACACGGCTTGGACGCAATCCCCCTGCTCCCCTGAAGCGCAAACAGCAAACCGCAGGCAT 
CGTGCCTGCGGTTTTTGATGCCGTCTGAAAGCGACGTTTTTTTGGGTTCGGACGGCTTTT 
GACCCATCCATTCACACGAAAACAAAAATCTAAAATACCGTCATTCCCGCAAAAGCGGGA 
10 ATCTAGTTTATCCAGCTTCAGCAATTTCCGACACATTTCCACACGCTTCGATTCCGTCAT 
TTCTCCGGTTTCAGTCATTGCCGATAACACCGTGGTTTTTCATTTCTAGATTCCCGCCTG 
CGCGGGAATGACGGCGGAGGGCTTGCCGTTTTTCCCGGTAAATACCTGCAATTTAAAATC 
CCATCATTGCCGTGAAAACAAACCAAAAACCTAAAATCCCATCATTGCCGCGAAAACAAA 
CCAAAAACCTAAAATCCCGTCATTCCCGCAAAAGCGGGAATCTAGTTTATCCGGCTTCAG 
1 5 CGATTTCCGACACATTTCCGTACGCTTCAATTTCGTCATTTCTCCGGTTTCAGTCATTGC 
CGATAACACCGTGGTTTTTCATTTCTAGATTCCCGCCTGCGCGGGAATGACGGCGGAGGG 
CTTGCCGTTTTTCCCGGTAAATACCTGCAATTTAAAATCCCATCATTGCCGTGAAAACAA 
ACCAAAAACCTAAAATCCCGTCATTCCCGCAAAAGCGGGAATCTAGTTTATCCGGCTTCA 
GCGATTTCCGACACATTTCCGCACGCTTCAATTTCGTCATTTCTCCGGTTTCAGTCATTG 
20 CCGATAACACCGTGGTTTTTTATTTCTAGATTCCCGCCTGCGCGGGAATGACGGCGGAGG 
GCTTGCCGTTTTTCCTGGTAAGTCTCTGCGGCTTCTCATTGCCGGTTTCCGCCTACTTGG 
GAATGACGTGATTTAAAATCATGAAAATGTGTCAAAAATAATATAGTGGATTAACAAAAA 
CCAGTACGGCGTTGCCTCGCCTTGTCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTT 
GTCCTGATTTTTGTTAATCCACTATAAAAATCAGATTTCCGTTACACTTTTTTCCAATAT 
25 TTCAGACGGCATTTTGCTCACACGCCCAAATACCCTTCCCTGCCGGAAAGCCACCTTGCC 
AAATGCGCTTCGACGATTTCGGGGTTTTGTTCAATCAGCATCGGGGCGGTTTCGCGCGCT 
TGTTCCAAGAGGTGCAGGTCTTCTTCGAGCTTGGCGAAACGCAGCATAGGCACGCCGCTT 
TGGCGCGCGCCGAGAAATTCGCCGGGGCCGCGGATGTTGAGGTCTTGGCGGGCGATTTCA 
AAGCCGTCGGTGTGTTCGTAGATGACTTTCAGCCGCGCTTTGGCGAGTTCGCCCAAGGGT 
30 TCGGCAAACAGGAGGACGCACACGCTTTCTGCCGCGCCGCGCCCGACCCGACCGCGTAAT 
TGGTGCAGCTGCGCCAAGCCCATGCGCTCGGCGTGTTCGATGACCATCAGGGCGGCATTG 
GGCACATCTACGCCGACTTCGATGACGGTGGTGGCGACCAAGACGTTCAGCCCCCCCGAA 
GAAAACCGCGCCATCACTTCGGCCTTTTCGGCGGCCTTCATGCGCCCGTGTACCAGTCCG 
ATATTGAGTTCGGGCAATGCCGTCTGAAGCCGGGCGAGGGTTTCGGCGGCGGTTTGCAGT 
35 TGCAGGGTTTCGCTTTCTTCAATCAATGGGCAGACCCAATACGCCTGCCGCCCTTTTCGG 
CAAGTGCCGAGGACGAAGCCTTCGACTTCGGCGCGGCGGACGTTGTTGACGAGGCGCGTT 
TTAATCGGTGTGCGCCCGGGCGGCAATTCGTCGATGACGGACACGTCCAAATCGGCGAAA 
AAACTCATCGCAAGCGTGCGCGGGATGGGCGTGGCGGACATCATCAGCTGATGGACTTCG 
CGCCCTTTGTTTTTGAGGGCGAGGCGTTGGGCAACGCCGAAACGGTGCTGTTCGTCCACA 
40 ATGGTCAAGCCCAAATTGTGAAACGCCACGCCGTCTGAAAACAGGGCGTGCGTGCCGACG 
GCGATTTTGACGCTGCCGTCGGCGAGTTTGGCTTTGGCTTCGTCTTTGGCTTTTTTACGC 
AAACTGCCAAAAAGGCGGACAACTTCAATGCCCAAAGGTTCGAGCCATTGTTTAAATTTA 
ATAAAATGTTGTTCGGCAAGGATTTCAGTGGGCGCCATTACAGCCACCTGCGCACCGGAT 
TCGATAGCCGTCAAAGCAGACAAAGCAGCCACAATGGTTTTGCCGCTGCCGACATCGCCC 
45 TGCAGCAGGCGGTGCATCGGGTAGGTTTGCGCCATATCGCGGCAGATTTCGGAAACAACT 
TTTTCTTGCGCATCGGTCAGGGCAAACGGCAGGGCTTGGCGCAGGGCTTGGGTCAATGTG 
CCGTCGCCGCCCAATGCCGCCGCCGTGCCGCCGATACGCTTCTGTCGCGCCAAGCGCATC 
GAAAGCTGTTGCGCCAAAAGTTCATCGAATTTGAGCCGTTGCCATGCAGGCAGCGTGCCG 
TCTGAAAGCTGATGAATCGTGAAACTCGGCGGCGGCGAATGCAAAAGACGCAGGCTTTCG 
50 GCGAGGTGTGGCAGCTTCAGACGGCACAGCAGGGCATCGGGCAGCGTGTCGTGCAGCGGC 
GTAACGTCCAACGCCGTCTGAATAATACGGCGCAAAGTGGGCTGGTTCAAACCGTTTACG 
GTCGGGTAAACCGGCGTGAGGCTTTCCGCCAAACCGCCGCCCTCGGCATCGCGGATTTTG 
GGATGAATCATCTCGTCGCCGTAAAAGCCGTGTTTGATTTCGCCCACGGCGCGGATGCGT 
TTGCCGACCGCCGTCTGTTTCTGATGGCTGGCGTAAAAGTGGATGAAGCGCAGAAAAAGG 
55 ACGCTGCCGGAGCCGTCGGCGATTTGGACAATCAGCTGCTTGCGCGGTTTGAACGTTACT 
TCCTGATGGATAACCTCCCCCTCGACCTGACACGGCACGCCAATCGGCGCGTCCTTAATC 
GGCATAATGTGCGTCTCGTCCTCGTAACGCAGCGGCAGGTGCAACACCAAATCCCACGCG 
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GTATGGAGGTTGAGTTTGTCGAGCTTCTTGGCGGAAACATCGGTGATTTTGAGCTGTTTT 
CGGGTTTCGGGCGACATCATAGGCAGATTCCTTTGGACGCGCCTATTTTATCCGAAAACA 
AAAATGCCGTCTGAAACGGATTCAGACGGCATCGACAGGCAGGAATCAAGCCCCGGCGGC 
TTCGGCTTCCTGCTGTTGTTGGTAAATCGCCTCAAAATTAATCGGCGCGAGCAGGACGGG 
5 CGGGAAGCCGGCGCGCGTTACCGTACCGGAAACGGCTTCGCGCGCGTAAGGGAAGAGGAT 
GTTCGGACACGCCACGCCGAGCAGCAGGTCGGCATCTTCTTCGGGGATGTTTTCCAAACG 
GAAAATACCGCTTTGGGTTACTTCGTTCAAAAACATCGTGCGCTCGTTATCCAATTTGGC 
GGTTACGGTAACGGTTACATCCACGTTGTAGTAGCCGTCTTCCAGCTTTTGGCTGCCGGT 
GGAAACGCGCATCTCCACTTCGGGCTCGCCCTGTTCCAAAAAGATTTGCGGCGCGTGCGG 
10 CACTTCCAAAGACAAGTCTTTGACATACAGTCGCTCGATGCTGAATACGGGTTGCAGTTC 
TTCGCTCATTTTGTTTTCCTAGTTGGGGGTTAAGGGTTCAGCAGTCCGTCCAGCCCGCCT 
TCCTGCTGGAGGCGGTAGAGGTCGGTAAATCCGCCGACGTGCGTTTCGCCGATGAAAATC 
TGCGGCACGCTGCGCTGTCCCGAAAGCTGCTGCATTTCGGCAAAGGCTTCGGGGCTTGCA 
TCGACACGGATTTCGTCGATATGTCCGACACCTGCCGCGTGCAGCAGCCTTTTCGCCATC 
15 GCGCAGTAGGGGCAAAACGGACCTGTGTACATGGTAACGGTCTGCATATTGGGTTTCCGA 
AAGTTTTGCAATGATAATCAATATAGGGGCATTTCCCCTGTTTGGCAAGTGCGGAACAGA 
TGCACGTTCAAACGGCATGTGCGGAATGTGTCAAAGTTTCTTTTTTAAAGTATGATAGAC 
ATTGTGAAAAATATTTTTGCACCCGCGCTGCGCGGCGGAACGGATGCAAAATATTTTTAT 
TACATTTTCAGGAAAAACCATGTTGTCAGGACTCCCCATCCCCAAAGACATCGCGCGCCC 
20 GCCCGAAACGATATTGGTCAACATCACGCCGCAGAAACGCGCGTAGCGGTGTTGGAGGAA 
AACAATATCTGCGAGCTGCACATCGAGCGCAACAGCGAACACAGCCTAGTCGGCAATATC 
TATTTGGGCGTGGTGCGCCGCGTGCTGCCTGGGATGCAGAGCGCGTTTATCGACATCGGC 
TTGCAACGCGCGGCGTTTTTACACATCGTCGATGTCCTCGAACAACGCCGCAACCCCGAA 
GAAACCCAGCGCATCGAACATATGCTGTTTGAAGGGCAGTCTGTTTTGGTGCAGGTCATC 
25 AAAGACCCGATCAACACCAAAGGCGCGCGGCTTTCCACCCAAATCTCGCTGGCGGGGCGT 
TTCCTCGTCCATCTTCCGCAAGAAGACCACATCGGCGTGTCCCAACGCATCGAAGACGAT 
GCCGAACGCAGCAGCCTGCGCGAACGCCTCGACAAGCTCCTGCCGGAAAATGCCTGCCGG 
GGCTACATCATCCGCACCAACGCCGAAAACGCCACCGACGAACAGCTCCAGTCCGACATC 
GACTACCTGACCAAAGTGTGGGAACACATCCAAGAACAGGCGAAAATCCGGCCGCCCGAA 
30 ACCCTGCTTTATCAGGATTTGCCTTTAAGCCTGCGCGTGTTGCGCGATATGGTCGGCTGC 
GACACGCAAAAAATCCTCGTCGATTCCACCGTAAACCACGGGCGCATGACGCGTTTTGCC 
GAACAATACGTCCACGGCGCATTGGGCAGGATAGAGCTGTTCAAAGGCGAACGCCCGCTG 
TTTGAAACCCACAACGTCGAACAGGAAATCAGCCGCGCCCTGCAACCGCGCGTCAACCTC 
AACTTCGGCAGCTACCTGATTATCGAATCCACCGAAGCCATGACCACGATAGACGTGAAC 
35 ACCGGCGGCTTCGTCGGCGCACGCAACTTCGACGAAACCATCTTCCGCACCAACCTCGAA 
GCCTGCCACACCATCGCCCGCGAATTGAGGCTACGCAACCTCGGCGGCATCATCATCATC 
GACTTCATCGATATGGCACAGGAAAGCCACCGCGAAGCCGTGTTGCAGGAGCTTGCCAAA 
GCCCTCGCCTTCGACCGTACCCGCGTTACCCTGCACGGTTTTACCAGCCTAGGGCTGGTC 
GAGCTGACGCGCAAACGCTCGCGCGAAAACTTAAACCAAGTCCTCTGCGAACCCTGCCCT 
40 TCCTGCCAAGGCAGAGGCCGTCTGAAAACGCCGCAAACCGTATGCTACGAAATCCAGCGC 
GAAATCGTCCGCGAAGCGCGCCGTTACGATGCCGAAAGTTTCCGCATCCTCGCCGCCCCC 
AACGTCATCGATTTGTTTTTGGACGAAGAATCGCAATCCTTGGCAATGCTGATAGATTTC 
ATCGGCAAACCGATTTCTCTGGCGGTCGAAACCGCTTACACGCAGGAACAATACGACATC 
GTTTTGATGTAAAAAATGCCGTCTGAAGCCTTCAGACGGCATCTGTCTATTTCAGGGTTT 
45 CCTTGTCCAACAACGCGCGTATCAGCAGACCGCGTCCGAAACGTCGGCTGTCGGACAATT 
CCAAATATCCGCCGTATTTTTTGGCAAGCGTGTCGGCGATGGACAGACCCAGCCCCGTCC 
CCTGCTGCTCCGTTCCCAAAATACGGTAAAACGGATCGAGGACACGGGCGCGTTCGGATT 
CGGGAATGCCTTTCCCGTTATCTTCCACCCACACGGCAAGATATTTCCCTTCGTCCGTGA 
AACCCAAATCTATCCTGCCTTCGGGCGGCGTATAACGTACCGCGTTGTCGGCAAAGGTTT 
50 TAATCAGCGTATAGATTTCCGTTTCGTCGGCAGACACTTCGACATCGCCTCCGACCGCCA 
CGCCGATGTCCTGACATTTTTCCAAAGCCAGCGGCATCAGTTCCTGCAACACTTGGCGGA 
AACGGCTTTGCAGACCGAATGTCGTTTTCGTCAGAGGGATTTCATCCGACTGCGAACGCG 
CCAATGCCAAAAGCTGTTCGAGCAGGTGTTTGTTACGCCGTATGCTTTGCTGCAAAACGG 
CAGGCTGCCGCGCCGCATCGGGTGGGAGCGGCATATTGTTGAGCCGTTCCGCCTGAAGGG 
55 GAAGGGCGGTCATCGGCGTACGCAATTCGTGTGCCGCGTCGGCGACAAACCGCTGACGGT 
GGCGGATGTCTTCATCCGCACGTTTCAAAAGCAGGTTGATGGCGGTTACGAAACCTCTGA 
TTTCACTGGGAATATTGTCCACACTCAAAGCAGACAGGTCATTGATTCGGCGTTGTTCGA 
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GACTTTGCGACAATTTGCGGACGGGGCGCATGGCTTTGTGCGTAATCCACACGGTCAGCA 
AAATCATCAGCGGCAGTGCCGCCAACAGGGGCAACACGCTTTGCCGTGCCGCATCCGCCG 
CCAAATCTTCACGGTATTCGTTTTCCTGCATAACGGCAATCCGTCCCTGCTCGGTCGTGC 
GGATATAGACGCGGTAATAATCGTCGTCATCGTCCGCCTGAAGCGTGTGCAGACCGTCCG 
5 CCAGATGCGCAGGCAGGCTGACAACAGGGTCTTCCTGCTGCGGCATCTGTACCAAAATAC 
GCGTATCGCCGTCGCCCTCGGGCAAAGTTTCGGGTTTGGAATCGGGGGCGACGTACAATG 
CCGCCTGACGGAGCAGGTCGTCCTGCAACGCTTCCGTTTCGTGGAAGGTTTCGTAGTAGG 
AAAACATACCTGCAAGCATTGCCAGCGGAACAAACATCCAAACCGTCCCGCCCCGGCAAA 
CCCAAATCCAGCAGCATCAAGTCATAAGGCTGGGCAGCGGCAGCCGCGCGCCGTTTTTGA 

10 CCCAATCCACCGCATAGCCGCCGTCTTTCAAACTTGCCGACACCGCCTCCGCAATCATCG 
CATCGTCTTCCACCAGCAAAACACGCATCAACTTTCCCTTCAAAATAAACCGTGCCTATT 
CTAACACCCCAAAATTAGCCGCAATTTAGCGGTCTTTACGCTTGCCGGTATTTTTCAAAA 
CTGCAGCACAAAAAAACCGCGCCGGCAACTGCCTTCAGACGGCATTGGGGCGCGATTGCA 
ACACACGGGCAGGCAGGCAGAGCCTGCGACAGACCACAGGAACGATTCAGGCTTCAGACG 

15 GCTTCGCCGTTTACGGCAGAGGCACGATTCCTGCCGCTATCGAACTGGCCAATATCGCCA 
GCGACAAACCCCACGCCCAGAAAAACGAATAACGGATGTGTTTGCCCATCGACAATTTCG 
CCAAACCCAAGCCCATCCACAAAGCCGGCGAAAGCGGCGTAACAAAAGTGCCGACGATAC 
TGCCGATCAACATCGCATAACCTGCTGCTTCGGGCGCCACGCCCGCCTGCGAGGTAATCT 
GCTCCACAATCGGAAACAGTCCGAAATAATAAGCGTCCGTACTCAAAACCAACTCAAGCG 

20 GAATGCCCAACACACCGATGGCA^TATGCAGATAAGGCAGCAGCGCGTCCGGCAGGATAT 
GCACAATGTCTTTGGAAATCGCGTCCAACATCCCCGCACCCTTCAAAATCCCCAAAAACG 
TACCTGCCGCCAAAATAATGGACGCCATCATCACCGCGCCGCCGGCGTGGGCATAAATCC 
GCTCCATCTGTTCCTGCGGGCTGCGGTAATTCAAAAGCAACGCCGCCGTTGCAGCCAGCA 
TAAATACATAACCCGGTGGGAAGATGCCCGAAAAAAGCAGGCTCATCGCCGCCAAAAACA 

25 GCAGGACATTCCACCAAAACAGTTTCGGACGCGCCAATTTTTGTTCTTCTTCCGACAAAG 
GCACCGGCTTTATCAAATCCGCCACGGCGGGCAACGCGCCCAACTCCCGGACAATCCGCC 
TTTTTTCACGCACACCCAAAAGCAGGGACAGCGCAAGGATAAACACCACACCGATAATTT 
GCACCGTCAACAAAGGTTTATACAATTCGCCCACATCTGCGCCCAACACGCTTGCAACCC 
GCCCGGTCGGCCCGCCCCACGGCAGAAGGTTAATCAATCCCGCACTGGAAGTCAGCAGCA 

30 AAAACAGCAGGTAAGGATTCATATGCAGACGCTTGTAAAGCGGCAAAAGGGCGGGGACGA 
CCAATAAAAACGTCGTCGCACCCGCCCCGTCCAACTGCGCCACCACCGACACCAAGACCG 
TCCCCACACTCACTGCCACGATATTACCCCGAGTCAGCTTAATCAAACCGCCTATCATCG 
GACGGAACAGCCCCACATCGTTCATGATTCCAAAAAACAAAATGGAAAACATAAACATAA 
TCACAATCTGCATCACCGATTTGGTGCCGCCCGAATAAAATTCTTTTAATTGGGATACAT 

35 CAAACCCCGCCAGCAACGCCCCAAACAGCGGCACCAAGATTAATGCGATGATGGGCGACA 
CTTTTTCCGTCAGCAGCAGCCATACGATGACCCCGATAATCAGCAGTCCGATAAACGTCA 
GCATCATTTCTCCTTTATTTTATTTTAAACAGAAAACCGACCGTGCAGGCAAAACCGCCC 
ACAGACGCGGGATAAGCCCTGCATTCTACTTTTTTATTTTGAAACAAGTCAATCGGTCAT 
TTCCTCCCATTTACGCCTGCCGCCATTCCTGCATCCGTCCGTCATTTCACAGCGGCAACC 

40 GATACGGAACAACCGGTAAATCGGTATCGGGACGGCGCGGGGGCATTCATCCCGGTGCGC 
CGATTCAAACGAAACCGCCCCTATCATTGCGGAGCGCGGGGCGTGCCGTACACGCGGGAT 
TTTATAGTGGATGAACAAAAATCAGGACAAGGCGGCGAGCCGCAGACAGTACAAATAGTA 
CGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCG 
AGGCAACGCCGTACTGGTTTTTGTTAAACCGCTATAAACACGCCGGTCATTTGCCGCGCA 

45 TTATCCGGCAAAAGGGAAACCTTGAGGCTGCCCAGCCCAAATAAAAAAAGCCGCAAAA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 67>: 
gnm_67 

TAACCGGATTGAAATGTCCCCTGCCCATTTTGCTGGCGAAAAAGGCTTTGGCGCAAATGC 
50 AGCAGGGCGACGTGTTGACCGTTCTGGCAACCGACGGCGGmGCACCGGGGGATTTTGAGG 
CTTTTTGCCGCCAAACCGGTCATGTGCTGTTGGATGCTTCCGAACAGGACGGCGTGTTCA 
CGCTGGTCGTCCAACACAAATAAATGCCGTCTGAAATGCGGATGTCCCGCCCGACGGCGT 
TGTTTTTGAATATCGTATGTGCCGCGTGCCGTTTCAAAAACAAACCGTCCGGCGTGCAGT 
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GTCGGCATTTCGGGCGTATCGCCGCCGATTTGTTCCGGAATGGCTGTTAACCGCCTTGCC 
GTCGGCAAAGAAGCAAAACCCAAGCACAATCAAAATCTAAAGGCTGTGTTTGAAGATTCC 
GTTGATGCAACCCAATCAGTCGGACAAAATGCCTTTCATCCAATGGAACCGGTTTCCGAC 
CGGACGGAATAACCGGCTTTCCCCCGGCAAACGGATGGAATCGACCGGGTATTCAAACGC 
5 AGCCAAAACCTAAAAAGGAACAACCATGCAAACCCTGACCATTATCCGCCCCGACGATAT 
GCACCTGCACCTGCGCGACGGCGACGCGCTCAAAGCCGTTGCCCCTTATACCGCCCGCCA 
AATGGGGCGCGCCGTCATTATGCCCAACCTCAAACCGCCTGTCGTCAGTGTAGCCGACGC 
GCTTGCCTACAAAGCGCGCATTATGGCGGCGTTGCCCGAAGGTAGCGCGTTTGAGCCGTT 
GATGACGCTTTATTTGACTGATAACGCCACGCCCGAACTTGTACGCGAAGCCAAAGCCGC 
1 0 CGGCATCGTCGCCTTCAAACTCTACCCTGCCGGCGCGACCACCAATTCCGATTCCGGCGT 
AACCGACCTGTTCAAGCTCATCCCCGTGTTGGAAGAAATGGCGAAACAGGGCATTTTGTT 
CCTCGTTCACGGCGAAGTAACCGACCCCGAAATCGACATCTTCGACCGCGAAGCCGCCTT 
TATCGGGCGCGTGATGAAACCCGTTTTGGCGCAAGTGCCGAATCTTAAAGTCGTGTTCGA 
ACACATCACCACCGCCGAAGCCGCCCGCCTGGTTTTGGAAGCAGGCGACAACGTAGCCGC 
1 5 CACCGTTACCCCGCAACACCTCCTGCTCAACCGCAACGACCTCTTGGTCGGCGGCGTGCG 
CCCCCATCATTTCTGCCTGCCCGTACTCAAACGCGAAACCCACCGTCAGGCATTGGTCGC 
CGCCGTTACCGGCGAGAAGGCGCATAAATTCTTCCTCGGCACCGACTCCGCGCCGCACGC 
CAAATCCGCCAAAGAAAACGCCTGCGGCTGCGCCGGTATGTTCAGTGCGATGACCGCTAT 
CGAGCTTTACGCCGAAGTATTTGAAAAAGCAGGCGCGTTGGACAAACTCGAAGCCTTCGC 
20 CTCAAAAAACGGCGCAAGGTTCTACGGCATTCCTGAAAATACCGACACGATCACCCTCGT 
CAAACAAAGCCAAACCGTTCCCGCAAGTGTTCCCTACGGCGACGGCGAACTTGTCCCGAT 
GCGCGCGGGCGGCGAAATCGGCTGGACGGTGCAGTATTGATGGGCTGGAAACAAAATGCC 
GTCTGAAGGGAGGGCTTTCAGACGGCATTTGTGTTGCTGACTGATTGATACGTCAACGGC 
GTTTGAGTTTGTTACGTTTCGGTTATTTCCGATAAATTCCCACAA7TTTCAAATTTCGCC 

25 ATTCCCACGAAGGCAGGAATCCAGAAATTCGATGCGACCAGAGTTTATCAAAAACGGCAG 
CAACTCAAAAAACCGGATTCCCGCCTGCGCGGGAATGACGAGATTGAAGTTTCAGAATTT 
ATTTGAAATACCCAAAATTCAAAAAACCAAATTCCCACCTGCGTGGGAATGACGAAACAA 
AGAAAGCAGAAATAAGGACATAGAACTTTCTTTAAATTTGTGATGCATCAACGGCGTTTG 
GGCTCGTCGGGGCGGATTTGGGCGGCGAGTTTGTCGAGGATGCCGTTGACGAATTTGTGC 

30 CCGTCCGTGCCGCCGAAGGTTTTGGTAACTTCGATGGCTTCGTTGATAATGACGGGGTAG 
GGCGTTTCGGGCATGGCGGACAGCTCGTGGCAGGCGGTCAGCAAAACGGCGCGTTCGATG 
GGGTTGAGGTCTTTTTCGTCCCTGTCAAGTAGCGGGCGGATTTGTCGGATATACTCTGCC 
GCATTGGTTTGCGTGCCGAAGAAAAGTTTGTTGAACAATTCTTCGTCTGCCTTGGCAAAG 
TCGGACATTTCGCGGATGTTTTTAGCAATTTCGGGCGCGGCGGTGCGGTTGATAAGGGAT 

35 TGGTAAACGGCTTGTACGGCAAGCTCGCGGGAACGGCGGCGGGCTGTTTTCATGATTTTT 
CCTTGAAACGGTTGGGCGGCACGGTATGCCGTCTGAAACGGAAAGGGTGTATTGGTGTAC 
GCCCTGTTTGTTATTCTTCGTCTTCAAACTGTTCTTCGAGCAGCAGGTTGACGAGGTTGG 
CGCATTCGACGGCGACTTTGGCGGCATCCGAGGCTTTTTCTTCAATCCGTTCGATTGCCT 
GCGCGTCGTTTTCGGTGGTTAGGACGGCATTGGCAATCGGGATATTGTAGTCGAGTGCGA 

40 CGCGGCTGACGCCTGCTCCGGATTCGTTGGAAACCAGCTCGAAATGGTAGGTTTCGCCAC 
GGATGACGACGCCGATGGCAATCAGTGCGTCAAACTTTTCGGAAGAGGCAAAGTTCATCA 
GCGCGATGGGGATTTCAAGCGCGCCGGGTACGGTGGCGACGGTAATGTTTTCGTCTGCCA 
CGCCCAATTCTTGGAGGGTGCGGCAGCAGACTTTGAGCATTTCGCTGCCGATTTCGTTGG 
TGAAGCGTGCCTGTACGATGCCGATGCGGAGGTGTTTGCCGTCGAGGTTGGGGGCGATGG 

45 TGTTCATTGGGTGTCCTTTGGTATTCGGAGGTTTCGGAATGCCGTCTGAAGGTTTCAGTC 
TTGCGGCTGCCAGTCGGCGACGGTTTGGAATGTGCCGTCTTCGGCAAGCTCCCATGCGCT 
GCCTTCGGGTTGGGAGAGCAGTGCGGCGGTTTCAGGGTTGGTTTTGGCGATGTCGGCGAG 
GCTGACGATGCTGAAGTTGTCCGGATCGTCGGTGTATTCGTCGGTCTCGTCGCCGCTGAA 
GAAACGCCAGCCGCTGTCGTTTTCAAAAACGGGGGCTTCGCGGTAGAGGAAGCCGACGGG 

50 CCGGTTTTGTTTGGCGACGGTGTTGGTGGCGATACAGCGGTCGAGTGCCGAGGAAAGTGC 
TTGTGCAAATGCGTTCATTACGGGAATACGTTGGGGGAAAACTTACGGATTTTACCACGA 
TTCGTGCGTTGTCGGCAGACGGCGGCGGTTTGGTGGTACAATGTGCGCCGTTTGCAGCCT 
TAAGGTGTTTCTGTATTTTTGGAGTATGGAAACGCATTCGGGCTGTTTTTTGCGGAAGAC 
GGTAATGAAAGACGATGTTTTGAAACAGCAGGCACACGCGGCGATACAGAAGAAACTGGG 

55 CTACGCGTTCCGCGATATTTCGCTTTTGCGGCAGGCTTTGACGCACAGGAGCCATCATGC 
GAAGCACAACGAGCGGTTCGAGTTTGTCGGTGATTCGATTTTGAATTATACGGTGGCGCG 
GATGCTGTTTGACGCGTTTCCGAAGTTGACCGAGGGCGAGTTGTCGCGGTTGCGGGCAAG 
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TCTGGTCAATGAGGGCGTGCTGGCGGAAATGGCGGCGGAAATGAATGTCGGCGACGGCCT 
GTACTTGGGGGCGGGCGAGTTGAAGAGCGGCGGCTTCAGACGGCCTTCGATACTGGCAGA 
CGCGATGGAGGCGATGTTTGCTGCCGTCAGCTTCGATGCCGATTTCAACACGGCGGAAAA 
GGTGGTGCGCCATTTGTTTGCCGATCGCGTCCGGCGCGCCGATTTTCAAAATCAGGCAAA 
5 AGACGGCAAAACTGCTTTGCAGGAGGCGTTGCAGGCGCGCCGTTTCGCCTTGCCGAAATA 
CCGTATCGAAGAGCAAATCGGTTATGCCAACGACAGTATGTTTGTCATTTCCTGCGATTT 
GGGCGAACTGGGTTTCGTGTGCCGTGCCAAAGGGACGAGCCGCAAGGCGGCGGAGCAGGA 
AGCGGCGAAAGAGGCTTTGAAATGGCTGGAAGAGAAGCTGCCGCTGAAGAGGAAAAAGAA 
ATGAGGCGGCGCGTGAATATGCCGTCTGAACATATGGATACGAAAGCAAATATGGATATT 
1 0 GAAACCTTCCTTGCAGGGGAACGCGCCGCCGGCGGATACCGTTGCGGCTTCGTAGCGATT 
GTCGGCCGTCCGAACGTGGGCAAATCAACGCTGATGAACCATCTCATCGGTCAGAAAATC 
AGTATTACCAGCAAAAAGGCGCAGACGACGCGCAACCGCGTAACGGGGATTTATACCGAC 
GATACCGCGCAGTTCGTGTTTGTCGATACGCCCGGCTTTCAAACCGACCACCGCAACGCG 
CTCAACGACAGGCTGAATCAAAATGTTACCGAGGCGCTCGGCGGCGTGGATGTGGTGGTT 
1 5 TTCGTCGTGGAGGCGATGCGCTTTACCGATGCCGACCGCGTCGTGTTGAAACAACTGCCC 
AAG CACAC GCCGGTCATTTTAGTGGT C AAC AAAATCG AC AAG G AC AAGG C GAAAGAC C G T 
TACGCGCTGGAGGCGTTTGTTGCCCAAGTGCGCGCCGAATTTGAATTTGCGGCGGCGGAG 
GCGGTCAGCGCGAAACACGGATTGCGGATTGCCAACCTGTTGGAGCTGATTAAGCCGTAT 
CTGCCCGAAAGCGTGCCGATGTATCCCGAAGATATGGTTACGGACAAATCGGCGCGTTTT 
20 TTGGCGATGGAAATCGTGCGTGAAAAATTGTTCCGCTATTTGGGCGAGGAATTGCCTTAT 
GCGATGAACGTCGAAGTGGAGCAGTTTGAAGAGGAAGACGGTTTGAACCGCATCTATATC 
GCCGTTTTGGTCGATAAGGAAAGCCAAAAGGCAATTTTAATCGGTAAAGGCGGAGAACGT 
TTGAAGAAAATTTCCACCGAAGCGCGGTTGGATATGGAAAAACTGTTTGATACCAAAGTA 
TTTTTGAAGGTCTGGGTCAAAGTCAAATCCGGTTGGGCGGACGACATCCGCTTCCTGCGC 
25 GAGCTGGGTTTGTAGTTTTTCTTGCTGAACTTTACGCAAATGCCGTCCGAACAGGTTTCA 
GACGGCATTTTGTTTCAATCGGGAATATCTTTGTTAAAAACGGGTTGATATTATCTGTGC 
ATATTATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAAC 
GATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTGCG 
GCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCGAGACCTTTGCAAAAATAGTCTGTTAA 
30 CGAAATTTGACGCATAAAAATGCGCCAAAAAATTTTCAATTGCCTAAAACCTTCCTAATA 
TTGAGCAAAAAGTAGGAAAAATCAGAAAAGTTTTGCATTTTGAAAATGAGATTGAGCATA 
AAATTTTAGTAACCTATGTTATTGCAAAGGTCTCAATCCACTATAAAGACCGTCGGGCAT 
CTGCAGCCGTCATTCCCGCGCAGGCGGGAATCTAGTCCGTTCGGTTTCGGTTTTTTTGGC 
TAGTGCCGCAACATTAAATTTCTAGATTCCCACTTTCGTGGGAATGACGCGATTAGAGTT 
35 TCAAAATTTATTCTAAATAGCTGAAACTCAACGCATTGGATTCCCGCCTGCGCGGGAATG 
ACGAATTTCAGGTTGCTGTTTTTGGTTTTCTGCTTTTTCCAATAAATGCCCCCAACCTAA 
AATCCGTCATTCCCGCGTAGGCGGGAATCTAGACATTCAATGCTAAGGCAATTTATCGGA 
AATGACTGAAACTCAAAAAACTGGATTCCCACTTTCGTGGGAATGACGAAGTGGAAGTTA 
CCCGAAACTTAAAACAAGCGAAACCGAACGAACCGGATTCCCACTTTCGTGGGAATGACG 
40 GGATGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGCGCAGGCGGGAATCTAGGTCTG 
TCAGTGCGGAAACTTATCAGGTAAAACGGTTTCTTGAGATTTTGCGTCCTGGATTCCCAC 
TTTCGTGGGAATGACGCGATTAGAGTTTCAAAATTTATTCTAAATAGCTGAAACTCAACG 
CACTGGATTCCCGCCTGCGCGGGAATGACGAATTTCAGGTTTCTGCTTTTTCCAATAAAT 
GCCCCCAACCTAAAATCCGTCATTCCCGCGTAGGCGGGAATCTAGACATTCAATGCTAAG 
45 GCAATTTATCGGAAATGACTGAAACTCAAAAAACTGGATTCCCACTTTCGTGGGAATGAC 
GAAGTGGAAGTTACCCGAAACTTAAAACAAGCGAAACCGAACGAACCGGATTCCCACTTT 
CGTGGGAATGACGGGATGCAGGTTTCCGTATGGATGGATTCGTCATTCCCGCGCAGGCGG 
GAATCTAGGTCTGTCAGTGCGGAAACTTATCAGGTAAAACGGTTTCTTGAGATTTTGCGT 
CCTGGATTCCCACTTTCGTGGGAATGACGCGATTAGAGTTTCAAAATTTATTCTAAATAG 
50 CTGAAATTCAATGAACCGGATTCCCGCCTGCGCGGGAATGACGAAGTGGAAGTTACCCGA 
AACTTAAAACAAGCGAAACCGAACGAGCCGGATTCCCGCTTGCGCGGGAATGACGGGATT 
AAG TT T T CAAAAT T CAT C AG AAAT TACT GAT T T AAT AGCAT AAAT T T T T TAG AT TAT AG T 
GGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAGTACGGAACC 
GATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAAC 
55 GCCGTACTGGTTTTTGTTAATCCACTATAAGTCATTCCGGCGGCAATTTTTGTTGCTTTA 
ACGGGATAGGCGGTTGGCGGTTGCGATAAAGGCGGCGACTTTGGCGGCATCTTTTTTGCC 
TTTAGACGCTTCCACACCGCCGGATACATCGACCGATTCCGCTCCGGTGATGCGGACGGC 
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TTCGCCGACGTTTTCAGGGGTCAGCCCGCCGGCAAGCACCCACGGTTTGCCCGAATATTC 
CGCCAGCAGCGTCCAGTCGAAGCGGTTTCCGGTGCCGCCGTATTCCGAAGGATGGTAGGC 
ATCGAACAGCAGTGCCTGAGCGTCGGGGAAGCGCGTGGCGGCGTTTCGGATGTCTGATGC 
CGTCTGAACACGAATGGCTTTGATATAGGGGCGGTGGAACTGGCGGCAGAATGCGTCGTC 
5 TTCGTCGCCGTGGAATTGGATGATGTGTATCGGCACTTCGGCAAGGATGCGGCGGATGTT 
TTGCGCGCTTTCGTTGACGAAAAGGGCGACAACGCTGACAAACGGCGGCAGTGCGGCGGT 
GATTTTTTTGGCGCGGGCAATATCGACGGCCCGGCTGCTGCCTTGGAAAAAGACCAGCCC 
GACGGCATCCGCACCTGCCGCTGCGGCGGCAGCTGCGTCTTCCGGTGTGGTGATGCCGCA 
GATTTTGGTGCGGATTTTCCTCATTCGGTATTCCTTTATTTGGGAAACGGCGCGCTTTTG 
1 0 CCGTTTCAGACGGCATTCCCGATCAGTCGATTTTGATGTATTCGACAGAAAGGATTTCAA 
TTTCCTCACGCCCTTCCGGCGTGTTCAAAACCACTTCGTCGCCTTCGCGCGCTTTAATCA 
GACAACGAGCCAGCGGCGAAATCCAAGAAATTTTGTTTTGCGCGGTATCGATTTCATCGA 
TGCCGACGATTTTGACGGTTTGCTCGCGCCCGTCGTCGCGCAACAGTCCGACCGTCGCGC 
CGAAAAACACTTGGTCGGTCGCTTCGCGCAATTCGGGATCGACGACGACGGCAGCCTCCA 
1 5 AACGTTTGGTCAGGAAACGGATGCGGCGGTCGATTTCGCGCATACGGCGTTTGCCGTAAA 
GATAGTCGCCGTTTTCGCTGCGGTCGCCGTTGCCTGCCGCCCAGTTGACGATTTGGACGA 
TTTCGGGGCGTTCTTTGTTGACCAGTTGATAAAGCTCGTCTTTCAATGCCTGCCATCCGG 
CGGGCGTAATGTAGTTTTTGGTTTCGGTACTCATATTGTGTGCGGATGAAACGGGAAATG 
TGATGCCGATATGGGAAATGCCGTCTGAAAACCCGGCGTTCGGATTTCAGACGGCATCGC 
20 GGTTTGGGAAGCCTTATTCTTCGTCGCCCGCATCGCTGATGCTGATGCTGTGTTCCATCC 
TGCTCGGGTGGATTTTCAGACCGCCGCAGCCGGATTTCTCGGCAGACAGGCGGTCGAGGT 
AGGCATCATCGATGTCGCCGGTCTGATAAATGCCGTTGAAACAGGACGAATCGAAGGATT 
CGATTTTCGGATTGAGTGCTTTGACGACGGCTTCCAAATCGCCCAAGTCTTGAAATACGA 
TGCCGTCCGCGCCGATTTCGGCGGCGATTTCCGCCGCGCTGCGCCCGTTGGCAATCAACT 
25 CTTCGCGCGTGGGCATATCAATGCCGTACACATTGGGATAGCGCACTTCGGGCGCGGCGG 
AGGCGATATAGACTTTGCGCGCGCCCGCCGCGCGTACCATTTCGACGATTTCGCGGCTGG 
TCGTCCCGCGCACGATGGAGTCGTCCACCAGCAACACGCTTTTGCCTGCAAATTCGGTTT 
CCATCGGGCTGAGTTTTTGGCGCACGGATTTTTTGCGCGTCGCCTGTCCGGGCATAATAA 
AGGTGCGGCCGATATAGCGGTTTTTAATCAAACCCTCGCGGTAGGGTTTGTCGAGATGGA 
30 CGGCAAGCTCCATCGCGCTGGGGCGGCTGGTGTCGGGAATGGGCATCACGACATCGATGC 
CGTCCACGGGCAGCTCGCGTTTGATTTTTTCCGCCAGCGACACGCCCATATCCAAGCGCG 
ATTGGTAAACGGATACGCCGTCAATCACAGAGTCGGGGCGGGCAAAATAAACATATTCAA 
AAAGGCAGGGGCTGAGTTTGGCACGGTCGCTGCATTGGCGGGCAATCATTGTGCCGTCAA 
AGCCGACAAATACCGCTTCGCCCGGCCGGATGTCGCGTTCCAAATCGTAGGTAAGCGCGT 
35 TGAAGGCGACGGATTCGGAGGCGACGGCATAGGATTTTCTGCCTTCGCTGTCGGTTTGCG 
AACCCAATACCAGCGGGCGGATGCCGTAAGGGTCGCGGAAGGCGAGCATACCGTAGCCCG 
CAATCATGGCAATCACACCGTATGCGCCGCGCACCAGGCGGTGGACTTGGGCAACGGCGT 
TGAAAATATTGTCGGCATTGAGCCGGTGCGGGTCGGCGTTTTTAGAGACTTCGCGGCGTA 
ATTCGTGCGCGAATACGTTGAGCAAGACTTCGGAATCGGAGCTGGTGTTGACGTGGCGCA 
40 GGTGTTTGTTACACACGTTTTCATACAGTTCGGCAGTGTTGGTGAGGTTGCCGTTGTGCG 
CCAAAACGATGCCGAACGGCGAGCTGACGTAGAAAGGCTGCGCCTCCGCGCTGCTGCCTG 
CGTTGCCCGCAGTAGGATAACGGACGTGGGCGATGCCGGCGTTGCCGGTCAAATCGCGCA 
TATTGCGTGTGCGGAACACTTCGCGCACCATGCCTTTGCCTTTGTGCATATGGAAGGTAC 
CGCCTTCCGCCGTTGCAATGCCCGCCGCATCCTGCCCCCTGTGCTGCAACATCTGCAAGC 
45 CGTCGTACAGAAGCTGGTTCACGGGTTCATGACTGACCAAACCTAATACGCCGCACATAT 
CGTCTTCTCCGATTCGAGGTTTAAGGGTAAAACGGAATTATAAAGTAAACGGTGGTTTTT 
TGCCTGAATTGTTGACAATATTTGAGCGAAGGACAGATAGGTGGGTTTATGGAGAATAAG 
ATTTATAGTGGATTAAATTTAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATA 
GTACGGCAAGGCGAGGCAACGCCGTACTGGTTTAAATTTAATCCACTATAATCTGTGATA 
50 TGGCTGAGGAAAGGAAAAAACATTTCAGACGGCATAAAAGAGGATGCCGTCTGAAATATC 
CGTATGGCAATCAATCGTCTTCCGGAGTTTCCGCCGTGCCGCCGCTATGGTTCAACACGG 
CTTCGGAAAGCGATACGAAAAACGGCAGTGTGTAAGATTGCCGCCATTCTTCGGTATCGG 
GCAGGTCGGTTTTTGAAGCAAGCATGACCAGCAGGGTAACAATCAAAACGCCTTTCAATG 
CACCGAATACGCCGCCCAAAATGCGGTTGGCAAAGCCCAAACCGACCGCCGAAACTGCGC 
55 TGGTCAGCAGCGAACGGAGCATTTTCTGGATCAGACAGGCAATGACGAACAGGGAAATGA 
ACGACAGAGCCAATGCAAACAGGCGGGGTTGGAACGAGGCAAAGGCGAGGTCGGCGAAGG 
AGGCGGCAAAGAGTTTGGCGAAAAAGAAGGAAACCACCCATGCCGCCATTGAGCCTGCCT 
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CCGCAATCACGCCGCGCATCGCGGATAGCACGATGCAGGCGGCGATGACGGCGGAGACGA 
GGAGGTCGGCAATGGGGAGGCTATTCATTCGTTACCTGACCGGCGATACCGTGTACGCGC 
AATTTGTTCAAATCGCGTTCGGCATCCCTTGCGTTTTTATAGTTGCTTGATTTGACGCGG 
TAAACTTTGCCGTTGTCGGTCATAATTTCGGTGATGGTCGAATCGATACCCGCCGCCTTC 
5 ATTTTGCGCTGGAGGCTTAAGGCGCGTTCTTTTTCGGCATAACCTGCCTGAATGGCGGCT 
TTTTTACCGGATTTTTCCTTCTCGGCGGTTTTGGTCTTGTCCGCTTTGTCGGTTTTTTGT 
GCCGTTTCGTGTTTTTTGCCGTCCGAACGGTCTTTTTCGGCTGTTTTTTTGCTTTCAGCC 
TTGTCGGCTTTTTTCGCTTCTTTTACCGCGCTGTCGGATTTTGCCGTATCCGGTTTGGTT 
TTTTCGGCGGCAGTTTTCGGTTTGTCGGCAACTTTTTCGGCGGTTTTGGTTTCTTTGGCT 
10 TTGGGCTTGGCTTTGGCAGTGCGTTCCGCTTTTTGCGGTTTTGTTTCGGCAGTGCGTTTC 
GGTTTTTCAACCGCTACCGTATCCGTACTGTCGGCAGTTGCCGGCACTTTTTCGGCAGCG 
CGTTGTTTTGCCTGCTTCGGTGCGGTTTTGGCGGTTTCTGCCTGTTGCAGTTTCTCGGAT 
GCTTCCAAACCTTTGATGTTGCTGTCTTCGAGGCGCTCGTTAATCAGCACCAGCGGCGCG 
CCTACGTTTTCAGGCTCGCTGATTTCGCTGTCGGCGGCAGAAGGCTTGTCTTCGCCTGCC 
15 AAGTCCTGCGGTTTGTCGGCGGCGGATTTCAAGGCAGGGGTTTGTGCCGCACCTGCCGCT 
TTGTTTTCTACGCCGCTTGTTTCGCCGGCAGTCTGTTCGGCAGGGCCGGAACTGAGGGCG 
GCTGCCAGCAGGATGCAGGAGGCGGCAACCAGGCAACTTGCCGTTACGAGGCGGCGGCGG 
TTGCGCCGTTTGAGTTGTTCGTAACCGCTCAGGACTTCGTTTTGTTTGTTTTCGGACATA 
GAAGTTTCCTTTTAAAGTACCGACATGACATCGGCAACGGTATGAAATGAGCCGAAAACG 
20 ACGATTCTGTCGTTCTCGCCCGCTTTTGAGGCTGCCGCCCGGTATGCTTCGCGGACGGCG 
GCGAATGTTTGTATGTTTTCGATGCTGTGTTCGTGCAGTTTGTTTTGCAGGCTCTCGAGC 
GTCATGCCGCGCGGTACATCCAACGGTGCGATATACCACTCGTCAAACTGGTCTTTAACG 
GTTTCCAACACGCCGTCTATGTCTTTGTCGGACAACATGCTGAACACGGCGGTGCGTTTT 
TGCGCAAACGCCAAATTAATCAGGCTGCGGCGCAGGGCGCGGGCGGCGTGGGGATTGTGT 
25 CCGACATCCAAAACGGTCAGCGGCCGGCCGGGCAGGACTTGGAAGCGTCCGGGATTTTCA 
ACCAGCAACAAACCGCGCTTGATGGCACCGATGTCCACCGGCAATTTGTCGTTCAAGCAT 
TCCAATACGGTCAGCGCGCAGGCGGCATTGGAAAGCTGGTATGTGCCGCGCAATGCGGGG 
AAGGGCAGGGCATTGCGGTTGCGCGCGGGGTCGTCTGAATGTTGCGGCCGGAAGCGGTAG 
TTCCATTGGATGTTTTCCATCGCGTGAAACTCGAAATCGCGCTGCACCATCAGCAGTTTC 
30 GCGCCTATGGCTTCGGCGTGTGAAAGCAACGATTTGGGCGCGGGGTTTTGACCGCAGATG 
GCGGGTTTGCCGCTACGGAACACGCCTGCTTTTTCAAAGCCGACCTGCTCGACCGTATCG 
CCCAAAAATGCCTGATGGTCCAAATCCACGCTGGTAACCACCGCGCAATCGCCGTCAAAC 
GCGTTGACCGCGTCCAAGCGGCCGCCCAAGCCGACTTCCAATATCATCACGTCAACCTGT 
TCGCGCATGAAGATGTCGACAGCCGCCAAGGCATTGAATTCAAAATAAGTCAGTGATATT 
35 TCGCCGCGCGCGGCTTCGATGCGCTCGAAAGAGGCAATAATCGTATCGTCCGAAACGGGT 
TCGGCGTTGATGGCGATGCGTTCGTTGTAACGCAATAAATGCGGGCTGGTCAGCGTACCG 
ATTTTGTAGCCCGCCTGTTTGTAAATCTGTGTCAGGTAGGCACAGACCGAACCTTTGCCG 
TTGGTTCCCGCGACAACGACGACGGGGCATTGCGGCTCGAGCTTCATGCGTTTTTTCACT 
TCGCTCGTGCGCTCCAAACCCATGTCGATCAAACCGCCGCTGTGGGCGGTTTCCAAATGC 
40 GAGAGCCAGTCTTGTAGTGTTTTCATGAGTGTTTCGTTTTCAAATGCCGTCTGAAATCAG 
TCTGATGTATCGGTTTCGGCGGTTTTTTTCGGCTGCCGCCAAAGTACCCAAACTTTCAGC 
TTGCGGTAGGATTCTTTGTCCGTCATGTCGGGCATGATGCATTGGCGGACGGTTTTGCCG 
CCGGTGTCCCATTGTAAGAATAAGGCATAAGGCGTAACCATACTGCTGCCCGACAGTGCC 
GCCGCCTTTGCCGTTTTGTCTTTGCCGGATACGATTTCCGCCTGTCCGTCGCGGTCTATG 
45 GTAATGGCGGTTATGGCATGGCGGTGTTTCAGATTCGTTATCCTGAGCGAGTATGCGTAA 
CTTGCCACCAAAGCCGCCAAACCGAACCACATCATCCGGCCGTAAAACCAAGTCAGGCAG 
ACGGCAAGGGAGGCGGCGTGAAGCGATACAGTCAGGATGTTCAGGATGCGGGACGGCCTC 
AATGCCGTCTGAAAGGCGCGCACAGCCTTACATCATGTTGTCGAACACGGGGGTAATGTT 
CAATTCCGCTTCTTCCATGTTCAACACTATATCGTGGATTTCGATGTCGAAAAATTCCCA 
50 AAACGCCTTCAGCCCCATATCTTGCGGCCATTTATCCTTATCGATGTCCCAACCTGCCAG 
CTCCGCCTCGAAAATCTGCCGGTAGCGTTCGTCGAAGTAGGAAACGACGGCTTCCGGTTC 
GTCGAACTGCGGAACGAGGAAGACGGAACAGTTGGCACGAAGCTGCTCTATGGTCAGGTC 
GGGCATATTTTCGTCGGTGCTTTTGAGCCATTCCAAAAAGCGCGCGGTCGGCTTGAGGAC 
GACGGCGGTGCGGTCAACAAAATACATGGTTTTCTTTCTCAATCATCTTGCGGTGTCGGG 
55 ATATGCTGTCTGAACGTTCGGTTTTCAGACGGTATAGCATCAGTGGGTCATGACCTGTTG 
CAGGAACTGCTTGGCGCGTTCGTGTTTCGGGTTGGTAAAAAACGCTTCGGGCGTTTCGTC 
TTCGAGGATTTGCCCTTTATCGACGAAAATCACGCGGTCGGCAACTTCGCGGGCAAACCC 
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CATTTCGTGGGTTACGCACATCATCGTCATGCCGCTTTCTGCCAAGTCTTTCATCACTTT 
CAACACTTCGCCGACCATTTCGGGGTCGAGTGCGGAGGTCGGTTCGTCAAACAACATTAC 
GCGCGGTTCCATCGCCAAACCGCGTGCAATCGCCACGCGTTGCTGCTGGCCGCCGGAAAG 
TTGGGAAGGGAAGGCGTCTTTTTTGTGTGCCAGTCCGACGCGTTCCAAAAGCTCCATTGC 
5 CTTTTTCTCCGCCTGTTCCGCATTTTGCCCTTAACCTTCATCGGTGCGAGGGTAATGTTT 
TCCAACACGGTCAGGTGCGGGTAGAGGTTGAAGCCTTGGAATACGAAGCCGACTTCTTCG 
CGGATTTTGTTCAAATCGGTTTTGGGGTCGGCAACGTTGACACCGTCCACCCAAATCTCG 
CCGCTTTCGATGCTTTCAAGCTGGTTGACAGTGCGGATGAGTGTGGATTTGCCGCTGCCC 
GAAGGCCCGCAGACGACGACCACTTCGCCTTTTTTGATTTCCAAGTTTACGCCGTTGATG 
10 ACGTGCAGGTCTTTGAAATGTTTGTGTACGTTTTTGAATTTGATCATGTCTTTTCTTTCA 
GACGGCATTTGCCGTTGCAGGTTGTCGTTACGGGAGCTCCATATGATGAAGCGTGTAGCG 
TCTGCCGTCAAAAAAACGGTCGTTCGGATTGGTCAGGCAGGCTGCAAGCGGCAGTATCAG 
GGGTAAAAGCAGGTATTTCGTCATCGGCTTACTCCCTTTTCAGACGACCTTGCCCGCCAG 
ATAATTGCTCAACGCCACGTATTTCTCTGGCGCGATATGTTCGGCGCGGTCTTGCGGATT 
15 GATGCCGACTGCCTGCAAATCATCGTCGCCTGCAAGCTCTTTCAGATTGTTGCGTATGGT 
TTTGCGGCGTTGGTGGAAGGCGAGTTTCACGAGTTTGGCAAAATGCTCGAAATCGTCCGC 
CTTGCCGATGCGGTGTTTCACCGGAATCATACGGACGACGGCGGAATCCACTTTCGGCGC 
AGGGTCGAACGATTCGGGCGGTACGTCAATCAGCATTTCCATATCGAAAAAATATTGCAG 
CATCACGCCCAAGCGGCCGTAGTCGTTGCTTTTCGGCGCGGCAACCATACGCTCGACCAC 
20 TTCTTTTTGCAGCATAAAGTGCATATCGACGACATCGTCCGCCACCTCCGCCAGCTTGAA 
CAAAAGCGGTGTGGAAATGTTGTACGGGAGGTTGCCGACGATTTTCTTTTTGCCTGCGAT 
GCCGTTGAAATCAAACTGCAATACATCGCCTTCGTGAATCACCAGTTTATCCGCAAACGG 
CAGCGTTTTCAGACGGCATACGATGTCGCGGTCGATTTCGACAACGTGCAGGCGGTTCAG 
CTTTTTCGCCAAAGGTTCGGTAATCGCCGCCAAACCCGGGCCGATTTCAATCACGACATC 
25 ATCCGCCTGCGGGCGCACGGCGTTGACAATATCGCTGATAATCCGCGTGTCCTGCAAAAA 
ATTCTGCCCGAAACGCTTGCGGGCTTTGTGTTCTTTCATCGTGTTTCCTTTTCGGTTGAA 
ACCCCGCCCTTTAGGGCGGTAGAATCAGACTCTATTTGGGAGGGGCGTAACTCTTTCCAA 
ATCAGGATGGCACATAGGGCGGTGCTTTATGTGTCGTCCTGTGTGTTGAAACATAAATGT 
GTTTACAGTATCCGTTTGATGTCGGCATTGTAACCGAAAACGGCAGGGCGTGATAATGCT 
30 GTTTGAAGGCTTGCCGTGTTTGGCGGTTTGGTGCAAAAACCGGCTGTCTGCCGTTTTGCC 
TGTTGGAGGATTGAACGTGTCTGAAAATCTGCTTGAAATCGAAACCCATCCCTTCGATCC 
CGTGTTGCCGCCGAAGGCTGCTGTCATGATGATGGGGACGTTTCCGCCCAAGGAAGACAA 
ACGCGCGATGCAGTTTCATTATCCGAATTTCCAAAACGATATGTGGCGCGTTTATGGGCT 
GGTGTTTTTTAATGATGCGGCGCATTTCCAAAGGTTGTCTGAAAAAGCGTTTGATGCCGA 
35 GAAAATCAAGGCGTTTTTGCACGAACGGGGGATTGCGTCCTGTCCGACCGTTTTGAAGGC 
GGTACGTCAGCACGGCAATGCGTCCGACAAGTTTTTAAAGGTAGTTGAAACCGTCGATTT 
GGCGGCGGTGTTGGCAAAAATACCCGAGTGCCGCCATATTTGTACGACAGGCGGCAAGGC 
GACGGAAATCCTGCTCGATATTCAGGGCGGCGGTATCAAAATGCCGAAAACGGGCGAAAC 
CGTGCCGTTTCCGTTTGCCGGACGGGATTTGACGCTGACGCGCCTGCCTTCGACTTCGCG 
40 CGCCTATCCTTTGAGTTTGGCGAAAAAAGCGGCGGCGTATCGGGCGTTTTTTGAAATGGC 
GGGCTTGTGTGAAAAACAGTTATAATTGCCGACAATTTCCCGTTCAGACGGCATGTTTGC 
AAAAAC GG AAAT G C C G T C T G AAAAT T T G AAG C AC AAGG AAG AAT C C G AT G AAG AACT AC C 
ACGCGCCCGACGAGAAGGGCTTTTTCGGCGAACACGGCGGGCTTTATGTCTCCGAAACCC 
TGATTCCCGCCTTGCAAGAGCTGGCGGATGCCTATAAGGCAGCGAAAAACGATCCTGAAT 
45 TTTGGGAAGCGTTCCGCCATGATTTGAAACATTATGTCGGCAGGCCCAGCCCCGTTTACC 
ACGCCGCGCGGTTGTCCGAACATCTGGGCGGCGCGCAAATCTGGTTGAAGCGCGAAGACT 
TGAACCACACCGGCGCGCACAAAGTCAACAACACCATCGGTCAGGCACTGTTGGCAAAAC 
GCATGGGTAAAAAACGCGTCATCGCCGAAACCGGCGCGGGTCAGCACGGCGTGGCGAGTG 
CCACCGTTGCCGCACGCTTCGGTATGACTTGCGACGTGTATATGGGCGCGGACGACATCC 
50 AACGCCAAATGCCCAACGTGTTCCGTATGAAATTATTGGGTGCGAACGTGGTCGGTGTAG 
AAAGCGGCAGCCGCACGCTGAAAGACGCGATGAACGAAGCCATGCGCGAATGGGTCGCCC 
GCGTGGACGACACGTTCTACATCATCGGTACCGCCGCCGGCCCCGCGCCGTATCCCGAAA 
TGGTGCGCGATTTCCAATGCGTGATTGGCAACGAAGCTAAAGCGCAGATGCAGGAAGCCA 
TCGGCAGACAGCCCGACGTTGCCGTTGCCTGCGTGGGCGGCGGATCGAACGCCATCGGTT 
55 TGTTCCACCCGTATATCGGCGAAGAAAACGTGCGCCTCGTCGGCGTGGAGGCTGGCGGTT 
TGGGCGTGAACACCCCCGATCACGCCGCGCCGATTACTTCGGGCGCACCGATTGGCGTAT 
TGCACGGTTTCCGCAGCTATCTGATGCAGGACGAAAACGGTCAGGTTTTGGGTACGCACT 
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CTGTTTCCGCAGGCTTGGATTACCCCGGCATCGGCCCGGAACACAGCCATCTGCACGACA 
TCAAGCGCGTCGAATACACTGTTGCCAAAGACGACGAAGCACTCGAAGCCTTTGACTTGC 
TCTGCCGCTTCGAGGGCATCATCCCCGCGCTCGAATCCAGCCACGCCGTTGCTTGGGCGG 
TGAAAAATGCGCCGAAAATGGGTAAAGACCAAGTGATTTTGGTCAACCTCTCAGGTCGTG 
5 GCGACAAAGACATCAATACCGTCGCGAAGCTCAAAGGGATTAAACTGTAACCTCGTCCGT 
CTGATATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTGCCGTACTATCTGT 
ACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATAAAAATGCCGTC 
TGAAGCCTGAGTTCAGACGGCATTTTATTTTGCTATGAATTTAGTATTTTAGAAACGAAT 
CTGTATTTTAATTTGTCCGGATTTTTGTTTTTCCAATTGTTTTCCTTTTGTAATACTGCC 
10 ATTTACGTTTAATGTAACATTACGGTACAGTAACGCGGCACCTGCTGAATATTGCTGTTG 
ATTATCTGCTTTATAGACGAAGGAATTACCGCCCACATTCACGCCGCCTTTGCCATAATT 
GGCAAAGTAAGCTGCAGATAACAAGGGTTTTACGGTAAGGTTGCCGACTTTAAACCGATA 
AGCAAAATCCAGTCCGGCCGTTAGTGTTTTCACTGACATAGAACTTACTTTAACACTGTC 
GTTACCCAACTTGTAATCTGCAGATGACAGGCGGCTGTAACGGATCCCCGCACTGGGGAC 
15 AATCTCGAATTGATTGATTTTCAGCGTATTGCCCAAAGTAAGGCCGGTTTGGATGCTTGC 
TCGGTTAAAGTTTGCTTTTTGCTGCGTTTGTAACCGGCTTCTCAAGCTGCCTGCACCAAT 
ATCGCCGGCCACATACCAAGCATCATTTAAATAATACTTACCATAAAGGTTGGCTTGCAC 
AAAAGTATTTTTGCCGCTCGCCTGATCAAAAGTATGCTGACTGTCAGAGTAAGTCAATAC 
GCCGCCTATCTGCATATTTTCGGACAAGCTGCGGTCAATGCCGATTTGTGTTTGCGTGCG 

20 TTTCGAACTAAACCGGCGATATTGTGCGGAAGCATAATCACGACCATAACCGGTGTTCGA 
CATCCAAACACTGTTTTTTTCGGCATCAGCGCGTGATTTTTGTGCAATGTGCCGTGTTAA 
TGAAGCACCTGTATCCAACAAGATAGATTGCGTGCTTGCCATTGCGTCAGATAAAGCCGA 
GTTGGTATTGGTGCTGACTGCATCGGCTTGCGCGGCGGCTTGGGCTTGCAGCTGAGTGGC 
GGCTTGGGCTCGCGGCTGCGCGGCTCTTGGTTGCAAACTCACTGTCTCAACTTTTTCATG 

25 AAGTTCCGTATTGTCTTGAGGCTGTTTGTCTGATGTGTCAACCGATTCGGATACATCTTC 
ATCTTCCAACGCATCCAAGGGGATTTCTTCATAATCATTTTCATATTTTTCATGAAGTTC 
CGTATTGTCTTGAGGCTGTTTGTCTGATGTGTCAACTGATTCAGATACATTTTCATCTTC 
CAACGCATCCAAGGGGATTTCTTCATAGTCATTTTCATACCAGTCCGGATTATGCAAGGC 
CCTGGGTGCTGCGTAAGCTGACGAATCAAATGATGGCGAGGGCGGTGCCGGCAGAGTAGA 

30 TCTGCGTCCGCGACGTTTCGGACGATTTTGGGAAGCTGCCATATAATCCTGAGGTGCGGC 
ACGGCGTTTTCGGCGTTGCGGCTGGGATTGGGCTGCTTGACGGTGCTCTTCTTCCTCAGC 
TTTTCGTTTCGCCGATTCTGCCGCTTCTCGATCTGTTTCGGCTTTTTGTTTTGCCGACAA 
CTCTGCTGCTTGGCGTTCCGCTTCTTGACGACGTGCAAGTTCGGCGGTCTGGCGAGCTTC 
TTGCTGGCGTTTTGCTGCTTCGGCTGCTGCCCTTTGCTTGGCAAGTTCGGCGGTTTTGCG 

35 TTCGGTTTCCGCTTTTTGTTTGACGGCTAACTCTGCAGCTTTTCGTGCTTCTTCCTGTTG 
ACGCGCAAGGGCTTTTTGTTGGCGTGCCGCCAATGCTTGGGCTTCAGCTGCGGCTTTTTG 
GTTTGCCGACAATTCTGCCGCTTTGCGTTCTGCTTCCTGGCGATGTGCAAGTTCGGCAGC 
TTGGCGTTTTGCCTCTTCGGCTTCTGCTTTTCGGCGCGCAGCCAATGCTTGAGCTTCACG 
TTCGGCTTCTGCCCTTTGTTTTGCCAACAACTCTGCCGCTTTGCGTTCTTCCTGCTGTCG 

40 GCGCGCAAGTTCTGCTTGGGCTTGGGCAATTTCCACATTGTTTTGCTGTACCGAACGGTG 
TCCGCGGCGTTTAGGACGGTCTTGGGAAGCTGCCATATAATCCTGCGGTGCGGCACGGCG 
TTTGCGGCGTTGCGGCTGGGATTGGGCTGTTTGACGGCGTTCCTCTTCCCCGACCCTTTG 
TTTTGCCGACAACTCTGCCGCTTCGCGTTCTTTTTCATGCCGGCGTGCAAGCTCTGCAGC 
TTGGCGTTTTGCCTCTTCGGCTTCTGCTTTTCGGCGTACCGCCAATGCTTGAGCCTCACG 

45 TTCGGCTTCGACTTTTTGTTTTGCCGACAACTCTGCCGCTTCGCGTTCTTTTTCATGTCG 
ACGTGCAAGTTCGGCGCTGCTGCGTTCTTGTTCTGCTTTTTGGCGGGTCGCCAGCTCTCT 
TGCTTCGCGTTCGGCTTCTGCTTTTTGTTTTGCTAACTCTGCCGATTTACGCTCTGCTTC 
TGCTTGCTGACGCTTCACTTGCTCCGCTTTTGCTTGCTGGCGTTTTGCTTCTTCGGCTTG 
ATTTGCCTGCGGGCTAGGCGGTGCGACGACGATATTTTGAGGCTTGGCAATTTGTGCACC 

50 GTCCGTTTGTGTTGCCTTTTGTGCTTGAGAAGCCGTGTTTGTGGCAGGAGACGGGGCCGG 
TTTGACTCGGCGGCGGTTCTCGGCATAAGGATTGTACAATCGGGTAATACCGTTTTCTGT 
TTTGATTGTATAACGCAATGCCCCTAAATCTACATGGTTATTCGCCAAGGAAACAGAAAG 
GCGGGAGCGGTCTTGTACGGATGATGCATCAAAGAGATTCAGCCCTTCCTGATTGGGTTC 
GCCTGTTTTATCTTGAACATGGAGCTGATAATGACCGGATGCGGATTCCTTCACAAGCAC 

55 TTTATCCCCAAGATTTTTCGCCAGGTGCGTCAGATAATGAAAATGCCCGTTACCGGATAA 
ATGATTGATTTTGAGCGTGTGGTATTTATTTGCACTTTGCGCATCGGAGGCATTGTTCAA 
ATGAATATGGCTATCCGCCAATGACAGATTGTGTACTTGGCTGTCGCCGGTCAAATGCCA 
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TTTGCTATGTTGGTTTAGGCTGACACGGCTGTTTCCTTGCCCTTGAATTTGCCCCCATAA 
TGCAGCCTTGCCCAAGACCAATGCCGCATTCTGGTTCAGATTCACATTGCCGTTAATCTG 
TGTCGCTCCAAAGCTGTTTAAAGCCTTATCGGATAAGTTGCCTGTGTTGCAGGTAACGTA 
ACCGGTATAGTCCGAGCGCACGCAAACCTCATCGCCGTTTTTGTAACCCAAATTTACTTT 
5 GGCGTTGTCTGTTGCGGTGATGTTGGCGGTGATGTCGGATACATTTCTGCCGGAAGAGAA 
TGATGCGGATTGATTAACCGCAATTTCTGTGGCTTTGAATGTGCGGTTTATCCAGTCGTC 
TTCAAATACGACTTCATTGTTTTTGGAGAAATGTGCGTCTTTTCGGGCTGAAGATTTGTT 
CACAAAATCTCTTGCGTGTGGTGTTGGACGACCTGATAACAAGACATTGCCTTGAGTTAC 
GCTTATTTTTCCGTTTAAATTAGTGCCGCCTGTTAACAAGAAACGGTTTTGCGCGCTTTT 
10 GCCGTTGAAATTAAGGTTTAATGCACCGTTATGTCCTTTTCCGTTTTCTTCGCCAAAGAA 
ACCGCTAAAACCGCTAATACGCTGATTGTTTTTGTGGTTCATCGCGTTTTTCTTGGCTTC 
TTCTTGTGTGCTGCCCATTAAAATCCAGTCGTTATTTTCCGTTTGTCCGTTTTCGGGCAT 
CGGTGCGTTCACGCTGCCGCCGGATTTTAGGGCGTAATAACGGTAGTTTTTGAAATAAAG 
ATCTTTGCCTTGTGGAATCGGTTTCCTAGGGCGGTAATAGTAATAACCAGCATCGTCATC 
1 5 ATCATTATTTTGAATATAATGAATAGAGATGGTTTTGGGATCGGTAATCAAAGATTTACC 
CGTTAGCGTGATTGTGGAGGCGTGGCCTGTGTTGTGGTTGACAATGCGCGCGCCTTCATC 
CACGTTGCGGATGTGTTCAAAAGTCAAGTCATTGCCATTGGCATCCAAACGACCGCCACG 
GAAACCGAAATATAGGTTATCGGGATTAATCTGATTTGAACTATTTAATACCAATGTACC 
GCGTCCGCTGACAATGCCGACTTGGGAGAAAGCCTGGACTTTTTTGTCGGCATCGGCTTG 

20 TTGATTCAGAATAACCGTACCGTCGCCGACTTTTAATTGCCCTTGGTTAACGCCTGTGCC 
GTTTATTTCTAATGTGCCTTTGCCGATTTTTGCCAATCTGTCGCCATTCGGATTTTTGAC 
TTGCCAAACGACTTTTTTGCCGTCGGCAACATCAATCCCCGCACCTAGCCAAGTGATGTC 
ATTATTTATACCTTTGACTGTGTAATCGCCTTTGAAAAACAGACCGCCCGCGCCTTGGTT 
GATGTTTTGATCCAATACCAAAGTGCCGTTGTTTTCAAAGGTAACATTCTGTCCGTTGTT 

25 TGCATCCCTTTCATTGTTGGCAAGCCTTACCGCTGTCGAACCGATATGGCTGTTTGTGCC 
CGTGGTTTTCCAATGATGTTCTCCATTACCTTTGATGGTGCCGGCGTTATCGCGTTGTTT 
GATTTCATCTGCAAATTCTTTTTTATAGATATTCCATTCTTGCCAAGAGTTTTTTTGATA 
GCCTGCCCAATAATCGTAAGCACCTAAAAAGACCCAGCGTTTTTCTTGTTTATCATAAGC 
AAATAATGGTGAACCGCTATCGCCTAACACAGCATAGTTAGTCAATGCGTTTTGAGATAA 

30 AACTTCTTTGAGTTTTTCTGGGGAATGATGTTTTGAATTATCACCGAAGCCAATCAAGCC 
TTCTTGATTTAGATTCGATGTGACATTCACGTCTTGATAAGGCGTACCTGCAATGGCATA 
ACGATAAGCTCGTGAAAGCTCTGTCATATTGTAGCGGCTGTTATATTCAAATTGCGTACC 
TGCTCCAACTCGCACAAACTCAGAAAAACGGTTTTTATCTTTATAGGTTTCAACGCCGCC 
GCCTGCACTGGTTGGTGCAATAGGTGCGACTTCTGTTACGAATTTATTAAGGCGTGCCAT 

35 GTTGTAGTCTTCAAGACGACCTTGATTACCGTGATGCCAATTTTTATTTGGTTCGTAGTC 
ATTTTGTGCAACTGAACGATATTCGTTTTCATCATTGCTAACATCTAAGTGCCCATTGTG 
ATGCCCGTAATAAGAGATTTCGTCTCCTTTTACATGTTTGACGCTGACGGCATACTGGGG 
ATCGATGACGGTTAATGTACGTCTGTTGACATCTGCAACGCTAAAATCAATCATCGGTAC 
GTTGGATAATGCGTTGCCGATGTTTTGACCTTGTTTGTTTTTCACTGATAAATCGGTTGC 

40 GCCGACAAAAAATTTGCCTTTGTTTTCTGCAAAGTCACGGAATATTTGATAATCGACATC 
GTCTCTGACCAATGCCGCTTCTGAGTATGGCGTAAGGGCATAGGCAAGAAAGATGGATAA 
GGATATGGCGTTAATTTTAAAACGTTTGGTTTTCATAAGGTTTTACCGTTTTAAGGGTGA 
TAATGTTTTGTATTTTACGCCGGTTTGGTGGTGTTGACTATTTTTTGTTGTGTAAATCAT 
TCATTTTGGTGTTTTATTGCCAATTTAAAAAAAGAATCCCGATGTTTTTATTTCCGCTTC 

45 CTTTGTTCTGTTATTCAAGCGAAGGCGGGAAGCCGATTTTCGGGGTTCGGTTCTTCCGTT 
AAATTTCTGCGGCTTTTTGTTTTTGGATTCCCGCTTTTGCGGGAATGACGGGATTTTAGG 
TTTCTGATTTTGGTTTTCTGTTTTTGAGGGAATGACGGGATGTAGGTTTTCTTAACCCTG 
AGTCCTAGATTCCCGCTTTCGTGGTAATGACGAGATGGGGGTTCGTGGGAATGACGCGGT 
GCAGGTTTCCGTACGGATGGATTCGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAA 

50 CAACAGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCTGGATTCCCACTTTCGTGGG 
AATGACGGGATTTTAGGTTTCTGATTTTGGTTTTCTGTTTTTGTAGGAATGATGAAATTT 
TGAGTTTTAGGAATTTATCGGGAGCAACAGAAACCGCTCTGCCGTCATTCCCGCGCAGGC 
GGGAATCTAGACCTTAAGGCAGCGGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCT 
AGATTCCCGCTTTCGCGGGAATGACGAAAAGTGGTGGGAATGACGGTTCAGTTGCTACGG 

55 TTACTGTCAGGTTTCGGTTATGTTGGAATTTCGGGAAACTTATGAATCGTCATTCCCGCG 
CAGGCGGGAATCTAGAACGTGGAATCTAAAGAAACCGTTTTACCCGATAAGTTTCCGCAC 
CGACAGACCTAGATTCCCACTTTCGTGGGAATGACGGGATTTTAGGTTTCTGATTTTGGT 
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TTTCTGTTTTTGAGGGAATGACGGGATGTAGGTTTTCTTAACCCTGAGTCCTAGATTCCC 
GCTTTCGTGGTAATAACGGGATGTGGGTTCGTGGGAATGACGATGGAAAGTTTGCCGTTG 
TCTCGGATAATACTGAGGCTTTTCGTTTGCATTCTTATAGTGGTTTAACAAAAACCAGTA 
CAGCGTTGCCTCGCCTTGTCGTACTGCTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTG 
5 ATTTAAATTTAAACCACTATATCATTTTCAAATCTTGTTATGACGGTTTTTCGGATTTGC 
TTTATTATCCGTTTATTTTTGAAATATCTGGGGTGGGGAGACGTGTTCCGTCGTTGGTTT 
TTGCCGTGTTGGGTTGTCGGCGCGGCGGCTTCGTTTGCGCTGCCGGTCGTGCCGCATTGG 
CTGTTTTGGCTGGCGGCTTTTGCGGTTTTTGCTGTGTTTGCAAGGCGTTTTGCGTTTGCC 
GGTCTGATGCTGTGCGTGTTGGCGGGCGCGGCTTACGGCGTATTCAGAACGGAAGCGGCA 
1 0 CTGTCTTCGCAATGGCGGGCGGAGGCGGTTTCAGGTGTGCCGTTGACGGTGGAAGTGGCG 
GATATGCCGAGGTCGGACGGGCGGCGCGTGCAGTTTGCGGCAAAGGCTGTGGACAGCGGT 
GGTCGGACGTTTGATTTGCTGCTGTCGGACTACAAACGGCGCGAATGGGCGGTCGGGAGC 
AGATGGCGGATAACGGCACGTGTGCACCCCGTCGTCGGCGAATTGAACCTGCGCGGTTTG 
AACCGTGAGGCGTGGGCATTATCCAACGGGATAGGCGGCGCGGGGACGGTCGGTGCGGAC 
1 5 AGGGTTTTGCTGCATGGCGGAAGCGGTTGGGGGATTGCGGTTTGGCGCAGCCGCATCAGC 
CGTAATTGGCAGCAGGCGGATGCGGACGGCGGGCTTTCAGACGGCATCGGGCTGATGCGC 
GCGTTGAGCGTGGGCGAACAGTCGGCATTGCGCCCCGAATTGTGGCAGGCGTTCCGACCG 
TTGGGGCTGACGCATTTGGTCAGTATTTCGGGTTTGCACGTTACGATGGTGGCGGTGATG 
TTTGCGTGGCTGGCGAAGCGGCTGCTTGCCTGTTCCCCGCGCCTTCCTGCCCGGCCGCGC 
20 GTGTGGGTTTTGGCGGCGGGGTGTGCAGGCGCGCTGTTTTACGCGCTGCTTGCCGGTTTT 
TCCGTGCCGACGCAGCGCAGCGTTTTGATGTTGGCGGCGTTTGCGTGGGCTTGGCGCAGG 
GGAAGATTGTCGGCGTGGGCGACGTGGTGGCAGGCGTTGGCGGCAGTGCTGCTGTTCGAC 
CCTTTGGCGGTCTTGGGTGTGGGGACTTGGCTGTCTTTCGGTTTGGTGGCGGCCCTGATA 
TGGGCGTGTTCGGGGCGTTTGCACGAAGGGAAACGGCAAACCGCCGTGCGCGGGCAGTGG 
25 GCGGCTTCGGTGTTGTCGCTGGTTTTGCTCGGTTATCTGTTTGCTTCGCTGCCTTTAATC 
AGCCCTTTGGTCAATGCGGTGGCGATTCCGTGGTTTTCTTGGGTATTGACGCCGCTGGCG 
TTGCTGGGTTCGGTCGTGCCGTTTGCGCCTTTGCAACAGTTGGGGGCATTTTTGGCGGAA 
TATACTTTGCGGTTTTTGGTGTGGCTTGCCGATGTGTCGCCCGAGTTTGCCGTTGCCGCC 
GCACCTTTGCCGCTGTTGGTGTTGGCGGTGTGTGCCGCTTTGCTGTTGCTGCTGCCGCGC 
30 GGCTTGGGTTTGCGTCCGTGGGCGGTGTTGCTGTTGGCAGGGTTTGTGTTTTACCGTTCA 
CCCGGCGTGCCGGAAAATGAGGTTGCGGTTACGGTTTGGGATGCGGGGCAGGGTTTGTCG 
GTGTCGGTTCAGACGGCAAATCATCATCTTTTGTTTGACACTGGAACTGCATCGGCGGCA 
CAGACGGGGATTGTGCCGAGTTTGAATGCGGCGGGTGTCCGCCGTTTGGACAAGCTGGTT 
CTGTCGCATCACGACAGCGACCACGACGGCGGTTTTCGGGCGGTGAGGAATATTCCCGCC 
35 GGCGGGATTTATGCCGGGCAGCCGGAATTTTATGAGGGGGCGCGGCATTGTGCGGAACAG 
CGTTGGCAATGGGACGGCGTAGATTTCGAGTTTTTGAGGCCGTCTGAACGCAAAAACATC 
GATGATAATGGGAAAAGTTGTGTTTTGCGTGTTGTGGCGGGCGGTGCGGCACTGCTGGTA 
ACGGGCGATTTGGATACGAAGGGCGAGGAAAGCCTGGTCGGCAAGTATGGAGGCAACCTG 
TACAGCCAGGTGTTGGTGTTGGGGCATCACGGCAGCAATACGTCCTCGTCGGGCGTGTTC 
40 CTCAATGCCGTTTCGCCCGAATATGCCGTTGCTTCAAGCGGTTATGCCAACGCCTACAAA 
CATCCGACCGAAGCGGTGCAGAACCGTGTCCGCGCACACGGCATTAAACTGCTGCGTACC 
GATTTGTCGGGTGCGCTGCAATTCGGCTTGGGACGCGGCGGCGTGAAGGCTCAACGTTTG 
AGAGGG T ATAAAT T C TAT T G G C AG AAAAAACCG T T T GAG TGAGGTTT G AAAC AT AAAAT G 
CCGTCTGAAACGGATTCAGACGGCATTTTGGCGTTAACGCCGGTTCGTGCTGGCAAGGCA 
45 TATCGTTTGATTTTCAGTGTGCGTCAAAAACAGAAAGGGCGTTGCGGTTAACGGCAGGGA 
GAACCGTTTGAATGAACGGAAAGGTTTGCGCCAGAAGGGGAAATGCCGTCTGAAAGGGCT 
TCAGACGGCATCCGGACATCGGTGCGGAATCAGTGCCAGTAACGCCACCAGGGCATATCG 
TCAGATCGCCACGGCTGCTTTAAGAACGGGCTTTTCGGGAAGTTGGTTTCCAACACGCGG 
CGCGTATCGGCGGCAAGCCGGGGCTTGTCCAACTTCTTGTAGGCAAGTTCCAATATGGCG 
50 AGCGATTCTTCGACATAGCGTGTATTTTGATAGCTGCCGATAATTTTTTGGGCGCGGTTG 
GCGGCGGCGATATATGCGCCGCGTTTCATGTAGTAACGCGCTACCGACATTTCATTGCCG 
CCCAAAGCATCGACCAGTTTGACCATGCGTGCGGTCGCATCGGCGGCGTATTTGCTGTTC 
GGGAAGCGTTGGACGAGTTCCGCAAAGGCCTGATACGCTTCGCGGTTGGCTTTCGGGTCG 
CGGTCGGACCAGTCTTGCGAGGCCAGCTTGTTCAAGAAAGATTGATCTTCGTTGAACAGT 
55 ACCAAACCGCGCAGGTATAGCGCGTAGTCCATATTCGGGTGTTGAGGGTGAAGGCGGCGG 
AAGCGGTCAATGGCGGCCAGCGCCTTATCCTTCTCATCATCTTTATAGTAGGCGTATGCC 
GTATCCAGTTGGGATTGCTGGGCATGGCGGCTGGTAGGGAAGCGCGATTCCAAGATTTCG 
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TATAATTTGACAGCTCGCGTATAATTGCTGCTGTTCAGCTCGTCCTGGGCTTCGGCATAG 
AGTTTTTCCACACTCCAGTCTTGGGTAATCTGGGCATCTTTATCTACCGTACCTTGAGTG 
GCACAGGCACTCAGTGCCAAACCTAATGAAACCGTTAAAAGAATTTTTTTCATGCAGAAT 
ACTTCCTTTGATAATGAATCCGATTATAGCGACGATTCAGACTTTGCGTCAGCTTCCGAA 
5 ACTGAAAACCGTATCGGTCTGACCGTTCCGCTCGAGCTTGCAGGCGGGCGGTTGGATGCG 
GTATTGGCGAAACTTCTGCCCGACTACTCGCGCAGCCGCCTGACATCATGGATTAAAGAA 
GGCGCGGTTATTGTAAACGATAAACCTTCGCAACCCAAAGACAAAATGATAGGCGGCGAG 
CAAATTTGTGTAACCGTCCGTCCGAGTGAGGAAAATCTGGCGTTTGTTCCAGAGCCTATG 
GCTTTGGATATTGTTTACGAAGACGATACCGTCATCGTCGTCAACAAACCGGCCGGACTG 
10 GTGGTGCATCCGGCGGCGGGCAACTGGACGGGGACGCTGCTCAACGGCCTGTTGGCGCAC 
TGTCCCGAATTGAGCCAAGTACCGCGCGCGGGCATCGTACACCGTTTGGACAAGGAAACC 
AGCGGGCTGATGGTGGTTGCCAAAACCCTGCCGGCGCAAAATTCCCTCGTGAGGCAGCTT 
CAAGAGCGCACGGTCAAACGCATCTACCGCGCCGTCGCCAACGGCATCGTCCCCTTCGAC 
GGTAAAATCGAAACCCAAATCGGACGCGATCCGCACAACCGCCTGAAAATGGCAGTCGTC 
1 5 AAATTCGGCGGCAAACCAGCCGTTACCCACGTCAAAGTGTTGGAACGCTATCTTACCCAC 
AGCTATATCGAATGCTCGCTCGAAACGGGCAGGACGCACCAAATCCGCGTCCATATGCGC 
GAGGCCAACCATCCGCTTGCCGCCGACCCGGTTTACGGCAACCCGCGCCATCCGTGCGGC 
GACACGGTGAAAGAAGCCGTTAAAAGTTTGGGTGCGCGTCAGGCGTTGCACGCCTACCGC 
TTGAGTTTCACCCATCCGGAAAGCGGCGAAACCGTTTCGTTTGAAGCACCGATTCCAAAC 
20 GACATATATCATTTGTTATCCGTCCTCCGTCTTGAAGCCGGTTTGGATTCGTCTTTGAGC 
AATGAAGAAGAATGGCAGGACAAATTCGGCGCGGACGACGACGATGATTGGAACGAAGAC 
GACTATGATGTCGAAGTGGTTTATGTAAGGGAGTGAGGCGGCTTGAAAGGCGGGGCGAAC 
GCAGGCAGCCGAATCGGAGCAGCCGGGCAATCGTCCCCGCCGATTTCAAACAAAGGCCGT 
CTGAAGGGACCGGGCAGAAACCGCCGGTTTTGTTTGCCCCGTTCAGACGGCATTATGATA 
25 AAAGGCGTTTAGGGTTTTTTATGTTTACCGGCTTTGGCCGCCCAATAAGTTGCCAGCAGC 
GAGCCGGAGATATTGTGCCACACGCTGAACAATGCGCCCGGAACGGCAACGACCGGCGCG 
GCGGCAAAGTGTGCGGCGGCAAGCGCGGCGGCCAGGCCCGAGTTTTGCATACCGACTTCG 
ATGGTCAGCGTTTTTTGTGCATCATAAGGCAGGCCGGTCCATTTGGCGGCAAAGAAGCCG 
AGCAGGTAGCCGATGCCGTTGTGGAGTACGACAACCGCAAAAATCAGCAGGCCGCTTTCC 
30 ATAATCTTGCCTTTGCTTGCCCCAACAACCGCGCCGATAATCAGCACGATGGCGGCAACG 
GAAACCAGCGGCAGCGCATCGGTCAGCTTTTCGGTTTTACTGCCCAAAACCTTATGGACA 
ATCAAACCCAAAACAATGGGGAGCAAAACCATTTTGACGATGGACATCAACATACCGGCC 
GCTTGGATTTCCAGCATTTCGCCGGCAAGCATCAGGAAGATGGCGGGAGTCAGCAATGGG 
GAAATCAGGGTGGAAACAGACGTAACGGCAACCGACAAAGCCACATTGCCACGCGCCAGA 
35 TAGGTCATCACATTGGAAGCCGTACCGCCCGGGCAGCAGCCGACCAAAATCACGCCGACC 
GCGATTTCGGCAGGCAGGTTCAACAGTTTGGACAGCAGCCAGGCGGTTGCCGGCATAATG 
GCGAATTGTGCGATTACGCCGATGATGACGACTTTGGGATGTTTGAACAAAATATCGAAG 
TCGGAAGGTTTGAGCGTCAAACCCATACCGAACATAATAATGCCCAACAGCCAAGGAATA 
TAAGGCCCCGCCCATTTGAAGGTGTCGGGCGCGAAAAAAGCGGCGGCGGCAAAGAGCGCG 
40 GCCCAGAGGGAAAATGTTTTTCTCGATAAAGCTGCTGATTTTACTGAGGATATTCATAAA 
TAATGCGTTGCGTGTTTG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 68>: 
GNMBA22F gnm_68 

45 ATGACGnCATAGGGnTTTCCGTTTTCCCGATAAATTACCACAACCCAAAATCCCGTCATT 
CCCGCGAAAGGATATATCCGGCTCGTTCGGTTTCAGTTTTTTAGGTTTCAGGCAACTTCT 
GAnTCGTCATTCCCACGCAGGTGGGAATCTAGGTCTnTCCGCACGGGAACTTATGCGCnG 
TCATTCCCGCGAAAGGGGATGCCAGATTCTTCGGTACAGAAACTTATCGGATAAAACGGT 
TTCTTTAGATTCTACGTCCTAGATTCCCGCCTACGCGGGAATGACGATGGAAAGATTGTT 

50 GTTGCTTCGGATAAATTTCTGCAGTTTTAAATAACCnGATTCCCGCCTGCTCGGGAATGA 
CGGCATAGGTTTTTTTGTTTTTCCGATAAATTACCACAACCCAAAATCCCGTCATTCCCG 
CGACGGCGGGAGATCCAGTCCTTTAAACTCCAGCCATTCCCGATAAATTCCTGTTACTTT 
TCGTTTCTAGATTCCCGATTTTCGnGGGAATGGATGGATn 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 69>: 
gnm_69 

CATGGTTTGGATATCCATGCTGCTCCCTATGTACATAATAAAAAAATGGCCCCGTGGCCA 
5 TTTTTCGTCAAAGTTGAAAAATCGGCGTGATTATAACCGCTTTTGCGGAGAAATGAAAGT 
GTTGATTTATTTTGTGTTTTTGGGACGGAAAAAAGCGGGTGTAAGGGAGGTTTGTAATGG 
GAAATCGTGAATATTGTTGACAAAACAAATGTATCTATTTGTCGCGTGCATGATTTTTAT 
GTTTGTAAATCAATATATTGATATTATTTTCCGTGTTCGGGCGGCATGGAATCGGGCGGA 
GGACAGGTATTTTCCATCCTTGCACAAAGCCTGCTGCAAGCCTAAAATCGGGCGGGTTAT 
1 0 TGTTCAGAATCAAGGCTGCATCATGTCTCTTTATCCGATTTACAATTTTTCCGCCGGCCC 
TGCCGTATTGCCCGAAGCCGTGTTGGAAACGGCGCGGCAGGAAATGTTGGACTACAACGG 
TACGGGTTTTCCTGTGATGGCAATGAGCCACCGTTCGGAAATGTTTTTGAGCATCCTGCA 
TCATGCGGAACAGGATTTGAGGCAGCTTTTGAAAGTGCCTGACAACTATAAGATATTGTT 
TCTGCAGGGCGGAGCAACAACCCAATTTAATATGGCAGCCATGAATCTGGCACACGGTTT 
1 5 CCGCACTGCCGACGCGGTGGTAACGGGCAACTGGAGCCGTATCGCTTATGAACAGATGAG 
CCGTTTGACCGATACGGAAATCCGTTTGGCGGCGCATGGCGGCGAGCAGTTCGACTATCT 
CGACCTGCCGCCTGTGGAAACGTGGGATGTTGCACCCGATTCGGCGTTTGTCCATTTTGC 
CGTCAATGAAACGGTCAACGGGCTGCAATACCGTGAAGTGCCGTGCCTTTCAGAAGGCAT 
GCCGCCGCTGGTGTGCGATATGTCCAGCGAGATTTTGTCGCGCGAGTTTGATGTTGCCGA 
20 CTACGGACTGATTTACGCAGGCGCACAGAAAAACATCGGGCCGGCAGGAGTTACGGTGGT 
GATTGTGCGTGAGGATTTGCTCGAGCGTTGTCCGAACGATATTCCCGATGTGTTCAACTA 
CCGTTCGCACATCAACCGCGACGGTATGTACAACACGCCGTCAACTTACGCGATTTATAT 
GTCGGGGCTGGTGTTCCGCTGGCTACAGGCGCAGGGCGGTGTGAAAAAAATTGAAGCGGT 
CAATCGGCTGAAGGCGCAAACCTTGTATGAGACGATAGACGGCAGCGATGGTTTTTATAT 
25 CAACCGTATCCGTCCGAATGCGCGTTCTAAAATGAATGTCGTGTTCCAAACGGGGGATGA 
GGAGCTTGACCGCCGTTTTGTGCTGGAAGCCGAATTGCAGGGCTTGTGCCTGCTTAAGGG 
CTATAAAACCGTCGGCGGTATGCGTGCCAGCATTTATAATGCGATGCCGCTTGAAGGCGT 
GCGGGCTTTGGCAGATTTTATGCGCGATTTCCAACGGCGTTACGGTTGATGTCCCGATGT 
TGTCTGAAGCGGCTTCAGACGGCATCGGCTGTTTCGGCGTTCTCCGGCGGCGTTTTGGAG 
30 GTGGTAAGATTGTGCTGCCGGCGGCTATCCGTCCTTTTCAATCCGAGCGTGATGCTGTTT 
GTGCCGGACTGTCCCGTCGGCGGCGCGGCTGGGTTTTTCCAATATGAAATGCTTTGCCCG 
TTTTTCTGGCAGGGGCGGTTGCAGACCGGTTCGAATCTTGCTTACGATGTTTTTATGTCT 
GCCGGACGTTTGAATGGCGGGCGGAACCCCCCGCACAGCCGCCGTTTTCTTGCCCTGCTT 
TGCTCCGTTGCCTTATAATTAAGAATCTTTTTCAATAATCCGGATTCCAAATGCCGGATG 
35 CCTTTTCCAACCCTTATCCGACACATTCCAAATGATAAAACCGAACCTGAGGCCGAAGCT 
CGGCTCTTCCGCGCTGATTGCCTTCCTTTCCCTGTATTCCTCGCTGGTATTGAATTACGC 
CTTTTTTGCCAAAGTTGTCGAGCTTCATCCTTTTAACGGCACCGGGGCGGATATCTTCCT 
CTATACGATGCCGGTGGTGCTGTTTTTTTTAAGTAATTTCGTTTTTCACGTCATTGCCCT 
GCCTTTCGTGCATAAGGTATTGATTCCGTTGATATTGGTTATCAGTGCGGCGGTGTCTTA 
40 CCAAGAAATATTTTTCAATATCTATTTCAACAAGTCGATGTTGAATAATGTCTTGCAAAC 
TACGGCTGCCGAAAGCGCGCGCCTGATTACGCCGGGCTATGTGCTGTGGATTGTATGTTT 
GGGCGTATTGCCCGCGCTGGCGTATATCGCCGTCAAGGTTAAATACCGCGTTTGGTATAA 
GGAGCTTTTGACGCGCCTTGTGCTTGCCGCCGTTTCCTTTTTGTGCGCGTTGGGCATCGC 
AATGTTGCAATATCAGGATTACGCCTCGTTTTTCCGCAACAATAAATCAGTAACCCATCT 
45 GATTGTGCCGTCTAATTTCATCGGCGCGGGCGTGTCGAAATACAAAGATTGGAAGCGTTC 
CAATATTCCTTATACGCAATTGGATATGGCGGTCGTGCAAAACCGCCCGGCCGGCAGCCT 
GCGCCGTTTCGTGGTGCTGGTCGTGGGCGAGACCACGCGTGCCGCCAACTGGGGTTTGAA 
CGGTTACAGCCGCCAAACTACGCCGCTGCTTGCCGCGCGCGGCGATGAAATTGTCAATTT 
CCCGCAGGTCAGAAGCTGCGGCACATCGACCGCGCACTCCCTGCCGTGTATGTTCTCAAC 
50 CTTCGACCGCACGGATTATGACGAAATCAAAGCCGAACACCAAGACAACCTGCTGGACAT 
CGTGCAGCGCGCCGGCGTGGAAGTTACTTGGTTGGAAAACGATTCCGGCTGCAAGGGCGT 
GTGCGGCAAAGTGCCGAATACCGACGTTACCTCGCTCAACCTGCCCGAATACTGCCGCAA 
CGGCGAGTGCCTCGACAATATCCTGCTGACTAAGTTCGACGAAGTCCTCAACAAAAACGA 
TAAAGACGCGGTTTTAATCCTGCATACCATCGGCAGCCACGGGCCGACGTATTACGAACG 
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CTATACCGAAGCCGAACGCAAATTCACGCCGACCTGCGACACCAACGAAATCAACAAATG 
CACCCGCGCCACGCTGGTCAACACTTACGACAATACGGTTTTGTATGTGGACCAGTTTAT 
CGACAAGGTTATCCGCAAACTTGAAAACCGCGACGATTTGGAAAGCGTGGTGCATTATGT 
TTCCGACCACGGCGAAAGTTTGGGCGAAAACGGGATGTACCTGCACGCCGCGCCTTACGC 
5 CATCGCGCCTTCCGGGCAGACGCATATCCCGATGGTTATGTGGTTTTCCAAAGCCTTCCG 
CCAACACGGGGGCATAGATTTCCAATGCCTCAAACAAAAAGCGGCGGAAAACGAATATTC 
GCACGACCACTATTTCAGCACGGTATTGGGGCTGATGGACATTTCCAATAGCCAAACCTA 
TCGGAAGGAAATGGATATATTGGCAGCCTGCCGCCGTCCGCGCTGATGCCGGATATGCCG 
TCTGAAGCCTTCGGACGGCATATGTGTCCGAACACCCGACCGATGACCGGAGTATAACGA 
10 TATGGATGCTTTAAAATTATTGACGAACCGCCGATCTTCCAAAAAGCTGAAGCACCCCGC 
CCCCGATGCGGCGGAGTTGGAACAAATATTTCAGGCGGCAACCCAAGTTCCCGATCACGG 
CAATATGCGCCCCTTCCGTTTTACCGTGATTCAAGGCGAGGTAGGATTGCAACGTTTTCG 
CGATGTGTTGAAGCAAACGGTTGCCGAATTGAATTTCGGCGACGATGCGATGAAAAAGGC 
GGAAAAAGTGGGCAATATGGCGCCGATGGTTATCGGGGTAACGTTTGCGCCGAACCGCGA 
15 TGTGCCTAAGCCGAAACCGGAATGGGAGCAGATGCTGACGGCGGGTTGTGCGGCGTATGC 
GCTGCAACTGGCGGCAACGGCTCAGGGATTCGACAATGTCTGGATTACGGGGATGTGGGT 
CAATAGCCCCCTGTTGCGGGAGGCTTTCGGTTGTGCGGATAAGGATAAAATCATCGGGCT 
GATGATGGTCGGCACGCCGACAGAGGAAGTGCATAAGCCCAAGAATACCGATTTGGAAGC 
GTTTGTCAGCCATTGGTAAACGGAATCTCAAGCACAATGCCGTCTGAAAGGCTTTCAGAC 
20 GGCATTTTTCCATGCGTTTTAAACCGGATTCATGAAACGCCCGATGCGTTCGGCGGAAAT 
GTCGGGTGTCGCGCCATGTTCGGAGGCGACCAGCGTACCAAGTACGCAGGCAAAGGTCTC 
ATGCCGTCTGAAGGTTCAGACGGCATCGGTATCGGGGAATCAGAAGTGGTAGCGCATGCC 
CAATGAGACTTCGTGGGTTTTGAAGCGGGTGTTTTCCAAGCGTCCCCAGTTGTGGTAGCG 
GTATCCGGTGTCCAAGGTCAGCTTGGGCGTGATGTCGAAACCGACACCAGCGATGACACC 
25 AAGCCCCAAGCTGCTGATGCTGTTGCTTTCGTGATAGGCAGGTTTGCTACTCGGTCTCTC 
TGGGATAGTGCCTCCCACTGTAGCGTCTCCCGTTGGTGCAGTGGTATAAATCGTGGTTTT 
GGTTTCCACCGAATGAACCTGATGTTTAACGTGTCCGTAGGCGACGCGCGCACCGATATA 
GGGTTTGAATTTATCGAATTTATCGTTGAGTTTGAAATCGTAAATGGCGGATAAGCCGAG 
AGAAGAAGAGGCGTGGAACGTACCGTTTCCCTGATTTTCCGTCTTCAGTTTTATCCTGTT 
30 GCCCTGGTTTTCTTTCAACACTTTTGTGTTGACGGAATATTTATTGTTGCTCCATTTTCT 
GTAACTGGCATAATCTGCCGCTATCCTCCAGCCGCCGAAATCGTAGCCGACTGACACTCG 
GGGGTGGATGGAATGCGCACGGATGTTTCTGAAATAATCGCTTACTGTGCTTATTTTGTC 
TTTGTCTGTACCGGTTGCTTTCGGATAATCGTGGGTAATACGTTCGGCGGCATAAGCTAA 
ATCCGCCTGCACATAATACGGGCTGCGGCTGCCGTCTTCACTTGCCGCCTGCGCTGCGGA 
35 AGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGAGAAGGTT 
TTTTGGGGGCTGGATTCATTTTCGACTCCGTATTCGGTTTTAACTGATTAAAAAGAAAGA 
TTTTCAATGATGTTGCAGGAGCGGACTATATCAGGTTTGTGGCGATGTTTCAACACAATA 
TAGCGGATGAACAAAAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGT 
TCCGTACTATCTGTACTGTCTGCGGCTTCGCCGCCTTGTCCTGATTTTTGTTAATCCACT 
40 ATAAGGACCGTCGGGCATCTGCAGCCGTCATTCCCGCGCAGGCGGGAATCTGGAATTTCA 
ATGCCTCAAGAATTTATCGGAAAAAACCAAAACCCTTCCGCCGTCATTCCCACGAAAGTG 
GGAATCTAGAAATGAAAAGCAGCAGGAATTTATCGGAAATGACCGGAACTGAACGGACTG 
GATTCCCGCTCAGGCGGGAATCTAGAATTTCAATGCCTCAAGAATTTATCGGAAAAAACC 
AAAACCCTTCCGCCGTCATTCCCACGAAAGTGGGAATCTAGAAATGAAAAGCAACAGGAA 
45 TTTATCGGAAATGACCGAAACTGAACGGACTGGATTCCCGCTTTTGCGGGAATGACGGCG 
ACAAGGTTGCTGTTATAGCGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTC 
AAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTA 
CTGCCTGCGGCTTCGTCGTCTTGTCCTGATTTTTGTTAATCCGCTATAAAGACCGTCGGG 
CATCTGCAGCCGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAACAACAGCAATATT 
50 CAAAGATTATCTGAAAGTCTGAGATTCTAGATTCCCACTTTCGTGGGAATGACGGTTCAG 
TTGCTACGGTTACTGTCAGGTTTCGGTTATGTTGGAATTTCGGGAAACTTATGAATCGTC 
ATTCCCGCTCAGGCGGGAATCTAGAATTTCAATGTCTCAAGAATTTATCGGAAAAAACCA 
AAACCCTTCCGCCGTCATTCCCACGAAAGTGGGAATCTAGAAATGAAAAGCAGCAGGAAT 
TTATCGGAAACGACCGAAACCGAACGGACTGGATTCCCGCTTTCGTGGGAATGACGGGAT 
55 GTAGGTTCGTAGGAATGACGTGGTGCAGGTTTCCGTGCGGATGGATTCGTCATTCCCGCG 
CAGGCGGGAATCTAGACTTTAGAACAACAGCAATATTCAAAGATTATCTGAAAGTTTGAG 
ATTCTAGATTCCCACTTTCGTGGGAATGACGGGATGTAGGTTCGTGGGAATGACGTGGTG 
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CAGGTTTCCGTGCGGATGAATTCATCATTCCCGCGCAGGCGGGAATCTGGAATTTCAATG 
CCTCAAGAATTTATCGGAAAAAACCAAAACCCTTCCGCCGTCATTCCCACGAAAGTGGGA 
ATCTAGAAATGAAAAGCAGCAGGAATTTATCGGAAACGACCGAAACTGAACGGACTGGAT 
TCCCGCCTTATATGATGCGCTCTATCAAAGGGGCGCATTACTTTTCTTAACATTCCCCTT 
5 TGACAGCCAAGTGAAAGGGGCTTTTTTATGTCAGTAGCAAATGTAATATTTTCTTGTTCC 
TATTGGAGAATATTTAAAAAATCAGAT TATTGCGTTTTATGTTTCTATCAGTTCAGGCAT 
GGTGAACCGCATAAACTCGCTGAACAAGAAAATTTTTCAAAGCTTTATCAGGCGTTCGAT 
TATATAGATTCGGTTGGCTCGAATTTTCCGGTAATTATCACAACAGACGGTTGTGGTCTT 
TCTTCTTGATCTTTAACAGTTTGTCAGGATTGGGCTTTCGGTCGTTGACCGTTGGACGCG 
10 CTTTAGCGCGGCAGACGGGAAACGGCTGAAAGCCCCCCCCTGACTAACAGGGGGGGAGCG 
AAAT AAAAC AAAT C C C T AAAG G T AC T G AAC AAAAT G AGTG AAG CAGAAT AT TTTTCCCAT 
TTCATATCTAACGGCAATGGGAAGTTATTAGAAATTCCGCAACGTAGGGGCAGGCAGGAC 
GGCGTTTTTATAGATTGGTTGTCATTCACACTGCACGAAGATTCCTTGCTGAAAGTTTCC 
GGATGCCCCTTAGTTTCCGATGCCGAATATATGTTTGTTTTAAGCAAAAAATTGGAGGAA 

15 ATATTAGGGTTTGGCATCACGAGCAGATGCAAATCGAAGGGCAATAAATTTTACGATTCG 
ATGTTTAGGTTGGGATCGGAAGAAGTTGACTACGGCGAAGTCCATTACGGAGGTCAGCGA 
AATACGGTTTTAATCGAATTGAAAGGTGTAGGTTGCAACATTGCAAATCCAGGTTGGGAA 
TTGAGGCTTAAGCAGTTTTTGGAAGATTCATTGAGGCCGAGGATAACGCGGGTAGATTTG 
GCACTTGATTTTTTTGATGGGGAGTACACGCCGGAACAGGCACTTTTGGATCACGATAAC 

20 GGTTTTTTCGATAACAGTAACATGAGGCCGAAATCTGAAATGGTTGGAACGGCTTGGCGG 
AGAGAGGACGGGAGCGGCAAGACATTTTATGTAGGTCGCAAGAAAAATTCTCGTTTTGTG 
CGTGTTTATGAGAAAGGCAGGCAGCTAGGCGATAAAGAAAGCAAGTGGGTAAGGTTCGAA 
ATTCAGTTTAATCATGGAGATATGGAAATACCTTTGGATATTCTGATAAATCAAGGTTCT 
TACTTTTCAGGCGCTTTCCCGATTTGTCAGAAATTTAAAAATATGCCGAATCCGGAAAGG 

25 TTCGATTACCGTAAAAAAGTGGCTAATTTAACTTTTCAGCATAAATTGAGATACGCAAAA 
AACGCGGTCGGCAAACTGATTAATTTCATGTTTGATATGGGTTTTGATAGTGATGAAATT 
GTCAGATATCTGAAGGCAGATTTGGGGTATCCCAAAGGGCTAGAACCTGAAAAATATTCG 
TTGGCCGGATTGAAGGAATCTTTGAAATTCGGCTTTATCCACGAACAACCGGATGTAGAT 
TTAGAGGTTGAATTGGAAGAACTCGGAATTATCAAATTTAAGCAATCAGATAAATTCGAT 

30 CCGGATAAAAGGCTTTTCGATCCACATCACGATGTGGAAAGTGAGAGGCAATATCAGCTT 
T AT C T C G ACAG AAT GTATGATCTTCATG C AAAT CAAAAT T AAC C T AAAAAGG AAAAATT A 
ATATGTTTAATCAAACTCAAACTGTAACTTATCCCGCAACTTTTTTAGGAGCTAAAAAAT 
TCAAAGGCGAAATTGATGGCTCTAATATCGACACTTGTTCCGTATTGGTTGCAACACCTT 
TGCCGGCACAGTCGGGAAATGCTGTTGGATTCACGGCAGCACAAATGAAGTTCGGGGACA 

35 GTAAGAATTTCTCAAAATTAGAGAATCTCAAATACCCGTGCGAAGTTATGGTAACGGTTG 
AAATGACTTCGACAGGTAAGGGCATGGTTCCTTCATTAATTGATTTTCAGGTGGCAGAAA 
AGC C G AAAGG T T GAT T T AT G AAAT T T G AAGAAC GTTTCATAGTT C AAG AC T T G G AAAC G C 
ATGACTTTATTTATCCCGATCCTTTCGGTGATGTGGGGTTTACTCAAAATATTAAATCAG 
CAGGTCAATTTGAAAGCTACGAAGATGCGTTGAATTCAGGCATAAATGAAATAGGCGGAG 

40 GATTCCAGATATTTCAGTTCTTCGTAAAATCGGAATAAAAGAAAAACAGGCTCGGCGGGC 
GGTCTGTCAACCTTTCACAAAGCCCGCAACAAAGGAAAAATATCATGAAAATGAACCTTG 
CAACACTAATTATCGGCTGGGTGGTCTGTATGTTTCTTTTTCTTTTCGCAATCCTCTATT 
TTATCGGCTAAAAACGAGATTCGGAAAAGACTTCGTCCGGATGAAGCAAGTCAAGAAGTC 
G T C T TAT T T T AAAT AT C AAAAAAG G AAAAAAACGAT G AAC AT C G T T AAAAAAT AC G C T G T 

45 AAAAGCAGCCTTGGCAGCCGGTATCTTCACACCGGCCATTGTTATGGCAGATACCTTTGA 
TCCATCCGCGATTGGTACGCAAGTAGCGAATGTAATCATGGGTTTCGTGTCAATGGTTTC 
CGCCGTGGGTATGGCGGCCATTACCGTGATTCTTGCAATCCAAGGCTTCAAAATGGCTTG 
GAGCATGATTAAATCTGTCAAATAAACAGAGTGAAGAAAAAGGGGCGTATAAATGGGCTA 
TCGTGTCGGCATAAATTGTTTTGATACAAGATTGCATGCAGACGACTATTTATTGTCGTC 

50 CCTTCCTCCTACTGTTACCCAGGACGGAAAAATCATCAGGCCGGAAAGGGTGGGCGAAAA 
ATGGGTCTTGAACGGAAAGCCGGTAATGTTGTCCTATCCGAAATGTTCCAATTTTGAGCA 
GATCAAACAGGGTTCTTATGTCGGTTCGACGGTTTTAATTCTGTTCGTAGTCATTTACGG 
CTTCAGGCTTTTGATTAATTTTTTAAAAGACATGGGCAAGGTTGGGATTGATTGATGGTT 
ATTGATTTTTGGTTTCTTCTCGGTTTCTTCTTGGCTTTGTCTGTCGCTTTGATATTTAAA 

55 TGACGTGTTTTAAAATCAGGCTTTCAAAACAACCTTTGAAAGGCAGAACAATGAACAAAC 
CGTTTATCACGCAgGCGCAGTTGGCACTTTATAAATATCAGCCGTCAAGCAAGTATTATG 
GTAAAACAATGGCATATACTTTCGCTAGTGAGCTTTTGGATTATTCAAAAGTTAATAAAT 
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TTATAATTCATGAAGAAATCCAATGTTTTTTAAATAGAAGGATTTCTAATAATATTTGGA 
AAATTTATTTTTCTGATGAGTCTGTyGCGTATATAAAAAT 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 70>: 
5 gnm_70 

CAATGCGGATTCGCAGCAGGAGTTGGAGGCGCTGCCGGGCATAGGCCCGGCGAAGGCGAA 
GGCCATTGCGGAATACCGTGCGCAAAACGGTGCGTTCAAGTCTGTAGACGATTTGACCAA 
GGTAAAGGGCATCGGCCCTGCGGTGCTGGCGAAGCTGAAGGACCAGGCTTCGGTCGGCGC 
GCCCGCACCAAAAGCCCCAGCCAAACCGGTGCTGCCCGCGGATAAAAAATAGGGGAACCT 

1 0 GTAAAGGAAAGGGCATCGGCCGCCGTCGGTGCTTTTTTGTTTGGAAGGGAAATGGCTAAA 
ATATGTAGCATTATGTTCTGTATCGTTGTTTACCGCTTCCGCACCTTTGTCCGCCTTAAA 
GCAGGTAGACACCGCAATGAATCGACGCAAAGAAAATGCCGTCTGAACATGCGTTCGGGC 
GGCGTTTTGTTGGGGGGTATCGGAGCGGAACGTCTGAAAAAGGGTTTCAGGCGGTCTTTG 
GGCGTGTGGTGACAGTCGAAAACGTGATAAGGCTACCTGAAAAGTTTGGGAGATTTTCAG 

15 GTAGCCTTTGGTATTGGGCGCAACAGACGCAGGTACAGATTAGCGGTGTGCCGTAATCGT 
ACGAATGCCGATTCAACCTAAGCAGACATCAGTATTTAGGAAGTGGATGTTTGATGGAGC 
AAAGGTTGTACCAAGGGTGGAAGGCAACCTGTGGGTGTTTGGTATGGTCGCGCTTGAAAA 
AACGTGTTTTAAGGGACAAATGCCGTCTGAAAATCGGTTTCAGACGGCATTTTCTGTTTA 
TTTAAAGCAAACAGGAAAAGGCAGCAATATTCTGCAGTCTTCCTATTCACACAAGCGTTT 

20 TATAGTTAATTAAAAACAAAATAGTACAATACTCAACTTTGAAGGTCTAACCATGGCATA 
CTCTGCGGACTTAAGAAACAAAGCTTTAAACTAGGGGCTGTACTAGATTAGCAGATATGT 
TACCCTCGAAATATGAAGATAACGCACTGCAAATTAAAGAAAAAAGTACAGAAAGAACTG 
CTCCGTTTTTTGTGCTGGAAGTTACCGCCCGTTCTGCCGCCGATATTTTGGGTATCCATC 
CCAATTCGGCAGTACTGTTCTACCGTAAAATCCGCACGGTTATCAACCATCATTTGGCCT 

25 TGGCTGCCGATGAGGTTTTTGAGGGCCCTGTCGAGCCGGACGAAAGCGATTTCGGCGGAC 
GGCGTAAAGGCAGACGTGGTCGCGGTGCGGCAGGAAAAGTGGTTGTCTTCGGCATTCTGA 
AACGCAACGGACGGGGCTATACCGTTGTCGTAGATAATGCCAAGTCTGAAACGTTACTCC 
C T G T CAT C AAAAAGAAAAT CATGCCGGACAGTATTGTTTATACCGATAGTCTGAGCAGCT 
GCGACAAGTTGGACGTGAGCGGTTTTATCCATTACCGCATCAACCATTCCAAGGAATTTG 

30 CAGACCGTCAGAACCACATTAACGGCATTGAGAATTTTTGGAATCAGGCAAAACGCGTCT 
TGCGAAAATACAACGGAATCGATCGTAAATCTTTCCCGCTGTTCTTGAAAGAATGCGAAT 
TTCGATTTAACTTCGGCACACCGTCTCAACAGCTTAAAATCCTGCGGGATTGGTGTGGAA 
TTTAGGGCTAATCTAGTACAGCACCTAACAAAAACCAGTACGGCGTTGGCTCGCCTTAGC 
TCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTG 

35 TACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATATTTTAGATAA 
TGCGTGATTTCACCGTATGGGTGTCTTACGGGAAATGGCGGAAAAATTGGGACATAAGGT 
ATTGCCTCTTGCACCTTATTCACCTGAGCTCAACCCGATTGAGAAAGTGTGGGCGAATAT 
TAAGCGGTATCTGCGAACCGTTTTGTCTGATTACGCCCGATTTGACGATGCACTACTGTC 
CTATTTTGATTTTAATTGACTATAGAACGTTGCGGCTACGCGGAAGCCGTACTCGTTGGA 

40 TTTGGAGCGGCCCATTTTGGTTTTGTCACCGTCCAAGACAATCTCACGGGGTTTGTAGAT 
TGTTTTGTGACGGTAGTATGGATCAAACTCGAGACCGACGCTGTCGGTCAACTGTTTGCC 
TACATTCAGACCGATACCGACACTCCAACCTTTGGCGCTTTTGCTGACATCGCGGGAAGC 
ACCCATCTGGGTCGTCATCACTTTGGTTTTGCCGCGCAAATCTGCATATGCATCCGCCCA 
AGGGGTCAGGGATCATCCGTCCCCCAAATCTTGGCGGATTTCGCCATGGACTTTCAAAGC 

45 AAGGTTTTCATGCTTGGTAACGGTGTTTTTCCTTATCGCCGATGATGGCTTTGCCTTTGC 
CGTTAGACTCGGGAATATCGGCTACCGTAACGGCGGACACGGCTGCAAGTGAGAGTGCAA 
GCAGGGTTTTTTCATGTTTTTCTTCCTATAATGAGGATAAATAAATGGAAAAAGTGTGGG 
AAATACCCGCATTCCCATTAAATCTTTTTTCAAGCAATGAGTTCTTTTTGTTTTCAACAT 
TTTCCTTGAGACCTTTGCAAAAATAGTCTGTTAACGAAATTTGACGCATAAAAATGCGCC 

50 AAAAAAT T T T C AAT T G C C T AAAAC C T T C C T AAT AT T G AGC AAAAAGT AG G AAAAAT CAGA 
AAAGTTTTGCATTTTGAAAATGAGATTGAGCATAAAATTTTAGTAACCTATGTTATTGCA 
AAGGTCTCTCCTTGTGTATGAAATTTTGCCGGATGTGAAGGCGGAATCGGCAGCGGGGGT 
GTTCTGTACCGGATTGTCGTGGAAATGGGAAAACGGATGTTCCGTGCAGGTTTGTCCAAA 
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TGAATGGCGGGTATTGTTTTTATCAATCTGTTTCTTTTTATTTGAAATAAAATTTCTAAA 
AT AAT AAAAAT AT GAAAT T T AAAAT CT ATAAAAAAAGAT ATATCAGT TATT T T GAAATAA 
AATAGCTTTGTAGTAATATGTTGCACTTGTTTGTGCAAGGTAAACGATGTAACCTAAGCC 
GCGTATAAAAACCCATCAGGAAAGATGCAAGATGACACACCATTACCCCACAGACGATAT 
5 TAAGATTAAAGAAGTTAAAGAGTTGTTGCCGCCGATAGCCCATCTTTACGAGCTGCCGAT 
TTCCAAAGAGGCTTCGGGCTTGGTTCACCGCACCCGTCAGGAAATTTCCGATTTGGTTCA 
CGGCAGGGACAAGCGGCTGTTGGTTATTATCGGGCCGTGTTCGATTCACGATCCGAAAGC 
GGCGTTGGAATATGCGGAGCGTTTGTTGAAACTCCGCAAGCAGTATGAAAACGAGCTTTT 
GATTGTGATGCGCGTTTATTTCGAGAAGCCGAGGACGACGGTGGGTTGGAAAGGTTTGAT 

1 0 TAACGACCCGCATTTGGACGGTACGTTTGACATCAATTTCGGTTTGCGTCAGGCGCGCAG 
CCTGTTGTTGTCGCTGAACAATATGGGTATGCCTGCCTCTACCGAGTTTTTGGATATGAT 
TACGCCGCAATATTATGCGGACTTGATTTCTTGGGGGGCAATCGGTGCGCGGACGACCGA 
AAGCCAAGTTCACCGCGAATTGGCAAGCGGGCTGTCCTGCCCCGTCGGCTTTAAAAACGG 
TACGGACGGCAATTTGAAGATTGCCATCGACGCAATCGGTGCGGCGAGCCATTCGCATCA 

1 5 TTTCCTGTCTGTAACCAAGGCCGGGCATTCCGCCATTGTCCATACCGGCGGCAATCCCGA 
CTGTCATGTCATTTTGCGCGGCGGCAAAGAGCCGAATTATGATGCGGAACACGTCAGCGA 
GGCGGCGGAACAACTGCGTGCGGCAGGGGTAACCGACAAGCTGATGATAGATTGCAGCCA 
CGCCAACAGCCGCAAGGATTACACTCGGCAGATGGAAGTGGCACAAGACATTGCCGCCCA 
ATTGGAACAGGACGGCGGCAATATCATGGGCGTGATGGTGGAAAGCCATTTGGTCGAAGG 

20 CAGACAGGACAAGCCGGAAGTGTACGGCAAGAGCATTACCGATGCGTGTATCGGTTGGGG 
CGCGACTGAAGAACTGTTGGCATTGTTGGCAGGTGCAAACAAAAAACGTATGGCGCGCGC 
CAGTTGAGATTTTTGACGCAGAATGTCATAAAA7GTCGTCTGAAGCGTTCAGACGGCATT 
TTTGTGGAGGAAATATGCTCAAAATAACCCTAATTGCGGCGTGTGCGGAAAACCTGTGCA 
TCGGGGCGGGCAATGCTATGCCTTGGCACATCCCCGAAGATTTCGCATTTTTCAAAGCCT 

25 ATACCTTGGGCAAACCCGTCATTATGGGGCGGAAAACGTGGGAATCCCTGCCCGTCAAAC 
CCCTGCCCGGACGGAGGAACATCGTCATCAGCCGGCAGGCGGATTATTGCGCGGCAGGCG 
CGGAAACGGCGGCAAGTTTGGAGGCGGCATTGGCATTGTGCGCAGGCGCGGAAGAAGCCG 
TCATTATGGGCGGCGCGCAGATATACGGACAAGCGATGCCATTGGCGACCGATTTGCGGA 
TAACCGAAGTGGATTTGTCTGTGGAAGGAGATGCATTTTTCCCCGCAATAGACCGGACGC 

30 ATTGGAAAGAAGCAGAGCGGACGGAACGCCGTGTCAGCAGCAAAGGCACGCGCTATGCTT 
TTGTGCATTATTTGAGATATTGAAATATAAACTCTCTATAAAATCCCCCGCAAATGATGG 
GCTGAAATAGAAAATATTGTTATTCCCCCGAAGATGGGAATCCGGGATTTTAAAGTTAGG 
GTAATTTATCCGAAATAACAACAATCTTCCATCGTCATTCCCGCAAAAGCGGGAATCCGG 
AAACGAAAAGCTAAAGCAATTTATCGGAAAAAACCGAAGTTTAAAGAACCGGATTCCCGC 

35 CTGCGCGGGAATGACGAGATTTTAGGTTATGGGGATTTATTGGGAATAATGGAACAAAGA 
AAGCAGAAATAAGGATATAGAGGCTGTCTTTGGATTTGCGATGGTTGTCGGAGAATGCCG 
TCTGAAGCCGTTTCAGACGGCATTTTTCCAGCTTGAGAACGGATGCCTGCTCAAATAAGC 
ATTGGTAAACATACCGTCGGCAGTGATTTCCCGTCCCAGCCAGTCCGGACGGTCAAAATC 
GGCATTCTCGTCGGGCAACTCGATTTCCGCGACGACCAAAGGCGCATTATCGCCAAGAAA 

40 AACATCGATTTCAAACAGGCTGCCGCCCCATCTGACCGGATAACGCCATTTTTCCATTTT 
AAACGGGCACATCGTTTCCATCATCTTTTCCGCATCGGCAAGCGGGATTTCGTATTCAAA 
CTCACTGCGGCTGATTTCCGAAATATAGCCTTTCAGCGTCAGCCACGCCTGTTTTCCGGC 
AATGCGGACACGGACGGTGCGTTCTTTTTCAACAGACAGATAACCCTGCCTCAACAGCAG 
CGGTTCGTCGGCGTATTGCCGCCAGTTGTCGTTTCCAATCAAAAAACGGCGTTCGATTTC 

45 TATCGGCATAAGATGCTCCGTCAAAACGGTTTGAACACGACCAGATACAGCGCGGCAACC 
ATCAGCAGCACGGGGATTTCGTTGAACACGCGGTACCAGCGGTGTGAAAAAGCATTGCTG 
TAATCCTGAAAACGGCGCAGCAGCACGCCGCAATACAACTGGTAAGCCAAGAGCATCAAG 
CCCAAACACAGTTTGACGTGTACCCAGCCGCTGCCCCACCAGCCGGCGGCAAACGGTATC 
GCCGCGCCGAACACGACCGCGCCGAAGCCCAACGGCGACATAAAACGGTACAGCCGCACC 

50 GCCATGCCCGACAGACGCACATACTCGGGATTGCCGCGCGGCACATCAATCATCGCCATA 
TTGACGAAAATCCTCGGCAGGTAAAACAGCCCTGCAAACCACGAAATGACAAAAAACAAG 
TGAAACAGCTTGAACCAAGAAAACATCATCGCCCACACCCTGCCGAAAAGCGGTATTGTA 
CAGGCAAACCGCTTGGGAAACGTGATAAAATCAGGCGGATAAACAAATCGAATAAATCCT 
TACCGCAAAACGGAGGCAAAATGCTCAAATCCATCGAACTCAATTCCCACATCCGCAACC 

55 GCCTTGCAGAATATCTGAAAGGCAGGGGTATGGATTTTCAGACGGCAATGCAGGAAGAAA 
AAGGCAACAAAGAAATCGCCGCCATCGTCCACAGCGGTTTGCCCACTCTGGTCCGCAAAC 
TGTATTCCGAACAAAAAATGCAGAAGTTTTTTTGGGAAAAGCGGGATTTGATTGCCGACT 
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ACATCAGCCGCCGGATGCAGGGATAGGTGGCTGAAATCTGTTTTCAGGCAAGTGAAAAGA 
CAATATGGCAGATTGAAATTACGCTTATCGTCATTCCCGCCCGCGCGGGAATCCGACTTG 
TTTGGTTTCGGTTATTTTTCGTTTCGTAACTTTTGAGCCGTCATTCCCGCGCAGGCGGTA 
ATCCGGCTTGTTCGGTTTCGGTTCTTTTTCTCGTTTCGGGTGATTTCTAAACCGTCATTC 
5 CCGCGCAGGCGGGAATCTAGGTCTTTAAACTTCGGTTTTTTCCGATAAATTTTTGCCGCA 
TTAAAATTCTAGATTCCCGCTTTCGCGGGAATGACGGCGGAGGGTTTTTAGTTTTCCCGA 
AAATGCACATCATCCAAAATCCCGTTATTCCCACAAAACAGAAAATCAAAAACAGCAACC 
TGAAATCCCGTCTTTCCCGCGCAGGCGGTAATCTGAACACGTCCGTAGTGAAACCTATAT 
CCCGTCATTCGCACGAAAGTGGGAATCCAGGATGCAGGGAAAACCGTTTTATCCGATAAG 
10 TTTCCGCACCGAAAGGTCTAGATTCCCGCTTTCGCGGGAATGACGGCGGAGGGTTTTTAG 
TTTTCTCGATAAATGCACATCATCCAAAGTCCCGTTATTCCCACAAAAACAGAAAATCAA 
AAACAACAATCTGAAATTCCGTCCTTCCCGCCTGTGCGGGAATCCGGCTTGTTCGGTTTC 
GGTTCTTTTTCTCGTTTCGGGTGATTTCTAAACCGTCATTCCCGCGCAGGCGGGAATCTA 
GGTCTTTAAGCTTCGGTTTTTCTTGATAAATTCTTGCCGCATTAAAATTCTAGATTCCCG 

1 5 CTTTCGCGGGAATGACGGCGGAGGGTTTTTTGTTTTCCCGATAAATGCACATCATCCAAA 
GTCCCGTTATTCCCACAAAAACAGAAAATCAAAAACAGCAACCTGAAATCCCGTCCTTCC 
CGCGCAGGCGGTAATCTGAACACGTCCGTAGTGAAACCTATATCCCGTCATTCGCACGAA 
AGTGGGAATCCAGGATGCAGGGAAAACCGTTTTATCCGATAAGTTTCCGCACCGAAAGGT 
CTAGATTCCCGCTTTCGCGGGAATGACGGCGGAGGGTTTTTAGTTTTCTCGATAAATGCA 

20 CATCATCCAAAATCCCGTTATTTCCACAAAACAGAAAATCAAAAACAGTAACCTGAAATC 
CCGTCATTCCCGCGCAGGCGGGAATCCGGCTTGTTCGGTTTCGGTTCTTTTTCTTGTTTC 
GGGTGATTTCTAAACCGTCATTCCCGCGCAGGCGGGAATCCAGACCTTTAAACCCCGACC 
ATCCTTGATAAATTCTTGCGGCATTAAAATTCTAGATTCCCGCTTTCGCGGGAATGACGG 
CGGAGGGTTTTTTGCTTTTCCTGATTTTTCATTGCGATGTAGTATAATGTAGTATATAAT 

25 CAT T AT AAT T T T AAC ACT T G AC AAAG G AAAAT TTCTCATGACACT G AAAG C AAG C AAG C A 
AGCAAGCAAGCAAGCAAGCAAGCGGTCGGGTTAATCTATTAACATTATCTGTTTTATCGC 
TGTTTTGCACGCCATATGTTTGAGGTTCGGATGCGTACGATCCCGTCAAAGAAGCCGAGA 
TTAAAAACAAATTTATTTTAGAAGCGGCGGAAGACAGAAATTCCCACGTTTGGCGCGGCC 
CGTGCAGCATATCTTTTGATTGCTTCGGTATGTTCAGAGCTCAGCTTGGTTCAAATACTC 

30 GTTCTACCAAAATCGGCGACGATGCCGATTTTTCATTTTCAGACAAGCCGAAACCCGGCA 
CTTCCCATTATTTTTCCAGCGGTAAAACCGATCAAAATTCATCCGAATATGGGTATGACG 
AAATCAATATCCAAGGTAAAAATTACAATAGCGGCATCCTCGCCGTCGATAATATGCCCG 
TTGTCAAAAAATATATTACAGAGAAGTATGGGGCTGATTTAAAGCAGGCGGTTAAAAGTC 
AATTACAGGATTTATACAAAACAAGACCGGAAGCTTGGGCAGAAAATAAAAAACGGACTG 

35 AGGAGGCGTATATAGCACAGTTTGGAACAAAATTTAGTACGCTCAAACAGACGATGCCCG 
ATTTAATTAATAAATTGGTAGAAGATTCCGTACTCACTCCTCATAGTAATACATCACAGA 
C T AG T C T C AAC AAC AT C T T C AAT AAAAAAT T AC ACGT CAAAAT C GAAAAC AAAT C C C AC G 
TCGCCGGACAGGTGTTGGAACTGACCAAGATGACGCTGAAAGATTCCCTTTGGGAACCGC 
GCCGCCATTCCGACATCCATACGCTGGAAACTTCCGATAATGCCCGCATCCGCCTGAACA 

40 CGAAAGATGAAAAACTGACCGTCCATAAGGATTATGCGGGCGGCGCGGATTTCCTGTTCG 
GCTACGACGTGCGGGAGTCGGACGAACCCGCCCTGACCTTTGAAGACAAAGTCAGCGGAC 
AATCCGGCGTGGTTTTGGAACGCCGGCCGGAAAATCTGAAAACGCTCGACGGGCGCAAAC 
TGATTGCGGCAAAAACGGCGGATTCCGGTTCGTTTGCGTTTAAACAAAATTACCGGCAGG 
GACTGTACGAATTATTGCTCAAGCAATGCGAAGGCGGATTTTGCTTGGGCGTGCAGCGTT 

45 TGGCTATCCCCGAGGCGGAAGCGGTTTTATATGCCCAACAGGCTTATGCGGCAAATACTT 
TGTTTGGGCTGCGTGCCGCCGACAGGGGCGACGACGTGTATGCCGCCGATCCGTCCCGTC 
AAAAATTGTGGCTGCGCTTCATCGGCGGCCGGTCGCATCAAAATATACGGGGCGGCGCGG 
CTGCGGACGGGTGGCGCAAAGGCGTGCAAATCGGCGGCGAGGTGTTTGTACGGCAAAATG 
AAGGCAGCCGACTGGCAATCGGCGTGATGGGCGGCAGGGCCGGCCAGCACGCATCAGTCA 

50 ACGGCAAAGGCGGTGCGGCAGGCAGTGATTTGTATGGTTATGGCGGGGGTGTTTATGCTG 
CGTGGCATCAGTTGCGCGATAAACAAACGGGTGCGTATTTGGACGGCTGGTTGCAATACC 
AACGTTTCAAACACCGCATCAATGATGAAAACCGTGCGGAACGCTACAAAACCAAAGGTT 
GGACGGCTTCTGTCGAAGGCGGCTACAACGCGCTTGTGGCGGAAGGCATTGTCGGAAAAG 
GCAATAATGTGCGGTTTTACCTACAACCGCAGGCGCAGTTTACCTACTTGGGCGTAAACG 

55 GCGGCTTTACCGACAGCGAGGGGACGGCGGTCGGACTGCTCGGCAGCGGTCAGTGGCAAA 
GCCGCGCCGGCATTCGGGCAAAAACCCGTTTTGCTTTGCGTAACGGTGTCAATCTTCAGC 
CTTTTGCCGCTTTTAATGTTTTGCACAGGTCAAAATCTTTCGGCGTGGAAATGGACGGCG 
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AAAAACAGACGCTGGCAGGCAGGACGGCACTCGAAGGGCGGTTCGGTATTGAAGCCGGTT 
GGAAAGGCCATATGTCCGCACGCATCGGATATGGCAAAAGGACGGACGGCGACAAAGAAG 
CCGCATTGTCGCTCAAATGGCTGTTTTGATGCGTCGGGAAATGTTTTGACGCACAGGCGG 
TACACCGGCACGGCACCGCGCGCCGCCCCGCAAACCAATCCGAACCCTGCCGCCCCGAAG 
5 GGCGGGGCATAATGATGAAACCGGCGGAAAACCGCCGGTTTTTTGCCGCCGTTTGAAACC 
CGATTCTGGCTTCAGACGGCATTGTCGCGGCATCGGGCGGCAGGGTTTGGAACAGCGGCA 
TAAAAAACTGATACAATCCGCCGATTGATAATGGTTATTTTTTATTTTTGTGGGAAGACA 
TTTATGCCTGCACGAAACAGATGGATGCTGCTGCTGCCTTTATTGGCAAGCGCGGCATAT 
GCCGAAGAAACACCGCGCGAACCGGATTTGAGAAGCCGTCCCGAGTTCAGGCTTCATGAA 
1 0 GCGGAGGTCAAACCGATCGACAGGGAGAAGGTGCCGGGGCAGGTGCGGGAAAAAGGAAAA 
GTTTTGCAGATTGACGGCGAAACCCTGCTGAAAAATCCCGAATTGTTGTCCCGCGCGATG 
TATTCCGCAGTGGTCTCAAACAATATTGCCGGTATCCGCGTTATTTTGCCGATTTACCTA 
CAACAGGCGCAGCAGGATAAGATGTTGGCACTTTATGCACAAGGGATTTTGGCGCAGGCA 
GACGGTAGGGTGAAGGAGGCGATTTCCCATTACCGGGAATTGATTGCCGCCCAACCCGAC 
15 GCGCCCGCCGTCCGTATGCGTTTGGCGGCAGCATTGTTTGAAAACAGGCAGAACGAGGCG 
GCGGCAGACCAGTTCGACCGCCTGAAGGCGGAAAACCTGCCGCCGCAGCTGATGGAGCAG 
GTCGAGCTGTACCGCAAGGCATTGCGCGAACGCGATGCGTGGAAGGTAAATGGCGGCTTC 
AGCGTCACCCGCGAACACAATATCAACCAAGCCCCGAAACGGCAGCAGTACGGCAAATGG 
ACTTTCCCGAAACAGGTGGACGGCACGGCGGTCAATTACCGGCTCGGCGCGGAGAAAAAA 

20 TGGTCGCTGAAAAACGGCTGGTACACGACGGCGGGCGGCGACGTGTCCGGCAGGGTTTAT 
CCGGGGAATAAGAAATTCAACGATATGACGGCAGGCGTTTCCGGCGGCATCGGTTTTGCC 
GACCGGCGCAAAGATGCCGGGCTGGCAGTGTTCCACGAACGCCGCACCTACGGCAACGAC 
GCTTATTCTTACACCAACGGCGCACGCCTTTATTTCAACCGTTGGCAAACCCCGAAATGG 
CAAACGTTGTCTTCGGCGGAGTGGGGGCGTTTGAAGAATACGCGCCGGGCGCGTTCCGAC 

25 AATACCCATTTGCAAATTTCCAATTCGCTGGTGTTTTACCGGAATGCGCGCCAATATTGG 
ATGGGCGGTTTGGATTTTTACCGCGAGCGCAACCCCGCCGACCGGGGCGACAATTTCAAC 
CGTTACGGCCTGCGCTTTGCCTGGGGGCAGGAATGGGGCGGCAGCGGCCTGTCTTCGCTG 
TTGCGCCTCGGCGCGGCGAAACGGCATTATGAAAAACCCGGCTTTTTCAGCGGTTTTAAA 
GGGGAAAGGCGCAGGGATAAAGAATTGAACACATCCTTGAGCCTTTGGCACCGGGCATTG 

30 CATTTCAAAGGCATCACGCCGCGCCTGACGTTGTCGCACCGCGAAACGCGGAGTAACGAT 
GTGTTCAACGAATACGAGAAAAATCGGGCGTTTGTCGAGTTTAATAAAACGTTCTGATTG 
CTGTTCCTTTTCGGAGGAAACCCTGCCGGCGGCGGTATCACGGCGGGCATCGGCGGCTTT 
CGGGCGGTGCTTTGCGTGCCGCCGCGTGTGCGGAAACGCATTCCGGTTTTTCCGGCATAA 
CGGCGATGCGAGGTAAAATGCCGTCTGAAACCCGATTCGGGCTTCAGACGGCATTGTCGC 

35 GGTTGCGGCGGGCGGGTTCACCAGATTCCGTCAAAGGTTTTCGCGCCGCGCCAAAATTTC 
CACCTGTCGGCGGGTTTGAAGGTCAGCGTACCGCCGTGTTGTCCGTCCGTGGTGATGTCC 
AGCCGTTTGATTTTGCCGGTGCGGACGGCTTCGTAGATTGGTGCGAACCAGCGTTCTTCC 
CACTGCTGCAATATTGCCGCATACCGCTCCCTGTCCCCTGTCAGGGCGGTCAGGCGCAAA 
TCGTCCATAAACAGGATATGGTGCGTGTCGGGCAGGTGTGCCGCCGTTTCTTCATAGGCG 

40 CGGAAGTTGTCGGGTAATGCGCGGCGGTCGGAGTGGAAACGGCTCCAAACCGTATCGGCG 
AAAAGCGTGCCGCCTTGCGCGCCGCCGTTTGTGCCGTCCCAAAGCCATAAGCCGTTCAAC 
TCGGGCAGCCCGCGTTTCTTGCGGTTATGGTTGACGGGGTGCGCCGCCAGCCACATTTGG 
ATTTCGGTTTGGACGCGCAGCCATTCCAACGCATCTTCTCCGTCCGGCTGATCGTCAGCG 
CCCAACAATCCGCCCAAGTCCAAAACGGGCTTCGCGCCCCAGCGGTACGCGCAAGGAAGG 

45 GAAACCAGCCATAATTCGGGCAGGACGGGAACGAAACGCCATGGAATGTCGCCGTAAAAC 
GCCGACAGGTCGCGGCAGATCCGTTCCGCTTCATCCGTACCGACGTTCAGATATTCCGCC 
GTTAGCACATTTGCCTGATGCATCCCCATCTTTTGCCAGACGGGCGTGGCGAGCGCGACG 
GCTTCAGACGGCATATTCAGGCTTTGCGCCGCGCGTTCCACCAGTCTGCCGCACCACAAA 
TAACGCGCGTAAAATGCCGAAGCCGTGCAGCTTTGGCGGTGCAGCGAGCCGTATTGCAGG 

50 ATTTTGTTGAAAGCGTGCAGGCATAGAGGTATTCGGATTTCGTCTTCATCCAAATTGAGC 
GAGGGAATGGCGAGGGTGAGTTTCATCGTTTGACGTTTCAGAAATGCAGGTCAGGCGCAA 
CATTATAGAGGATTCGGCGCAAACGCCGTCAAAAAGGAACAATATGGCTGTCTTCCCACT 
TTCGGCAAAACATCGGAAATACGCGCTGCGTGCGCTTGCCGTTTCGATTATTTTGGTGTC 
GGCGGCATACATTGCTTCGACAGAGAGGACGGAGCGCGTCAGACCGCAGCGCGTGGAACA 

55 AAATCTGCCGCCGCTGTCTTGGGGCGGCAGCGGCGTTCAGACGGCATATTGGGTGCAGGA 
GGCGGTGCAGCCGGGCGACTCGCTGGCGGACGTGCTGGCGCGTTCGGGTATGGCGCGGGA 
CGAGATTGCCCGAATCACGGAAAAATATGGCGGCGAAGCCGATTTGCGGCATTTGCGTGC 
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CGACCAGTCGGTTCATGTTTTGGTCGGCGGCGACGGCGGCGCGCGCGAAGTGCAGTTTTT 
TACCGACGAAGACGGCGAGCGCAATCTGGTCGCTTTGGAAAAGAAAGGCGGCATATGGCG 
GCGGTCGGCTTCTGAGGCGGATATGAAGGTTTTGCCGACGCTGCGTTCGGTCGTGGTCAA 
AACGTCGGCGCGCGGTTCGCTGGCGCGGGCGGAAGTGCCCGTCGAAATCCGCGAATCCTT 
5 AAGCGGGATTTTCGCCGGCCGCTTCAGCCTTGACGGTTTGAAGGAAGGCGATGCCGTGCG 
CCTGATGTACGACAGCCTGTATTTCCACGGGCAGCAGGTGGCGGCGGGCGATATTTTGGC 
GGCTGAAGTCGTTAAGGGCGGCACAAGGCATCAGGCGTTCTATTACCGTTCGGACAAGGA 
AGGCGGAGGGGGCGGCAATTATTATGATGAAGACGGCAAGGTGTTGCAGGAAAAAGGCGG 
CTTCAACATCGAGCCGCTGGTCTATACGCGCATTTCTTCGCCGTTCGGCTACCGTATGCA 
1 0 CCCCATCCTGCACACATGGCGGCTGCACACGGGCATCGATTATGCCGCACCGCAGGGAAC 
GCCGGTCAGGGCTTCCGCCGACGGCGTGATTACCTTTAAAGGCCGGAAGGGCGGATACGG 
CAACGCGGTGATGATACGCCACGCCAACGGTGTGGAAACGCTGTACGCGCACTTGAGCGC 
GTTTTCGCAGGCGGAAGGCAATGTGCGCGGCGGCGAGGTCATCGGTTTTGTCGGTTCGAC 
CGGGCGTTCGACCGGGCCGCACCTGCATTACGAGGCGCGCATCAACGGGCAGCCCGTCAA 
1 5 TCCTGTTTCGGTCGCATTGCCGACACCGGAATTGACGCAGGCGGACAAGGCGGCGTTTGC 
CGCGCAGAAACAGAAGGCGGACGCGCTGCTTGCGCGCTTGCGCGGCATACCGGTTACCGT 
GTCGCAATCGGATTGAAGTTTGAACCGGCGACGAAAACAATGCCGTCTGAAAACCTGCAA 
ACAGGTTTTCAGACGGCATTTATAGTGGATTAACAAAAATCAGTACGGCGTTGCCTCGCC 
TTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACT 
20 ATTTGTATTGTCTGCGGCTTCGTCGTCTTGTCCTGATTTTTGTTAATCCACTATGCAGTT 
GATTAAAACAAAACTAAGCCAAGGAAGCACTGCCGTCATTCCCGTACGGGCGGGAATCCT 
GACACCACGGCACGGAAACCCATCCGCTGTCATTCCCACGAAAGCGGGAATCTAGAAATA 
CAACGCGGCAGGAGTTTATCGGAAATGACTGAAACCCAACGTACCGGATTCCCGCTTTCG 
CGGGAATGACGAAGTGGGCGGGAATCCGGATTTATCCGTTCCGACAGTGTTTGCAAATAA 
25 AAGAAAACCCAACCGTCCCGATTCCCGGCAGGGCTGTTTTACGGATTTTGCAGCGAGGGC 
GCGGGGCGGTCTTGCGCCTGTTTGGTTTGCAGGGTTGTCAGTTTTTTCGTCAGCAGATTC 
AGTATCACGCCGTAGGCGGGCAGGAAGAAGAGGGTGCAGACGGTAAGTTTGAACAGGTAA 
TCGACAAAAGCGATGCCCTGCCAGTTTGCCGCCATAAATCCATCGCTGCTTGCGTAGAAG 
GCAACGGCGAAAAATACCAGCGTATCCAAGGCGTTGCCGATGACGGTTGATGCGGTCGGT 
30 GCAATCCACCACGCTTTCAGACGGCGTAATTTGTTGAATACAAAAATATCAAGGATTTGT 
CCGATCGCGTAGGCGGCAAAGCTGGCTAAGGCGATGCGTCCGACAAAGGTGTTGAATTCG 
GACAGCGCGCCCAAGCCTGTCCAACTGCCGTTGTGGAACAAAACGGAAAAGACGTAGGAA 
AGCAAAAGGGCGGGGAACATCACCCAAAAGATAATCCGCCGTGCCAAGTGAGAACCGAAA 
ATGCGGACGGTCAGGTCGGTGGCAAGGAAGATGAAGGGAAAGGAAAATGCGCCCCAAGTG 
35 GTGTGGATGCCGAAAATTTGGAAAGGGAACTGCACCAGATAGTTGCTGGCGGCGATGATG 
AGGATATGAAAAAGCACCAGCCGGAAGAGTGCCTTCTGTTGCTGTGCGGCGGTAAATGCG 
TACATAAAAATCTTTCGGAAAGGCGTTCAGACGGCATATCGTATCGAAGGAATGCCGTCT 
GAAATATGGGAAGGATGGTTTATTGTGCGTCGTGCTCAAACAAGCGTTTGCGTGCCAATG 
TTTCGAACTCGGTGCCTGCTTTTCCGTAGTTGGCAAACGGATGAATGGCGATGCCGCCGC 
40 GCGGTGTGAACTCGCCGAATACTTCGATGTATTTCGGATCCATCAGGGCAATGAGGTCTT 
TCATGATGATGTTGACGCAGTCTTCATGAAAATCGCCGTGGTTGCGGAAGCTGAAGAGGT 
AGAGTTTCAGGGATTTGCTTTCCACCATTTTGATGTGCGGAATGTAGCGGATGTAGATGG 
TGGCGAAGTCGGGCTGCCCGGTCATGGGGCAGAGGCTGGTGAACTCGGGACAGACGAATT 
TGACGAAATAGTCGTTGTCGGGATGTTTGTTGTCGAATGCTTCGAGAATTTCAGGCGCGT 
45 AGCCGGTCGGATATTGGGTTTTTTGATTGCCCAAAAGAGAGATGCCTTGCAGCTCTTCGT 
TGTTGCGGGACATGAGGGTTTCCTTAGTTTTTTAATGTGGGAGGTTTTCGAACCACGGGC 
GGCGATTGTAATATAAGCGGCGGTATCTGTGTAGTTTTCTTCAGACGGCATGGTTTGGAC 
GGCGGCGTTTTCCGTGTCATATATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGC 
CTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTAC 
50 TATTTGTACTGTCTGCGGCTTCGCCGCCTTGTCCTGATTTTTGTTAATCCATTATATAAA 
CGAAATATATTTTCAGTTTTGCCGCCTGAAGCGTTGTTTTTTGAATATTGCATCTAAAAT 
ACTGACTTGATTGCGTTATTGCGCGGATATAGAATCTGCTTCCTATTGAAAGAACATTGT 
TTATATGAAATCAGGAAATTCGGAACCCAATCTTATGGATACGCACACGGACGAAACAAA 
ACTTCAAAACACGCAAGCCAAACGCAAACGCCGCCTGACGGCATTGACGCTGCTGTTCGC 
55 GCTTGCCGCCGCAGCCGCCGGGTCGGCGTTTTTTTTATGGTGGCAGCACGAAGAGGAAAC 
GGAAGACGCTTATGTTGCCGGACGCGTGGTTCAGGTTACGCCGCAAAAGGGCGGTACGGT 
GCGGAAGGTTTTGCACGACGATACGGATGCCGTGAAAAAAGGCGACGTGCTGGCGGTATT 
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GGACGACGATAATGATGTGCTGGCTTACGAGCGGGCAAAAAACGAGCTGGTTCAGGCGGT 
GCGGCAAAACCGCCGGCAAAATGCCGCCACTTCGCAGGCGGGGGCGCAGGTTGCCTTGCG 
CCGGGCGGATTTGGCACGCGCACAGGATGATTTGCGCCGCCGGTCTGCTTTGGCGGAATC 
GGGCGCGGTGTCCGCCGAAGAGCTGGCACACGCCCGTGCGGCAGTGTCTCAGGCGCAGGC 
5 GGCGGTCAAAGCGGCTTTGGCGGAAGAATCTTCGGCACGTGCGGCTTTGGGCGGTCAGGT 
TTCTTTGCGCGAACAGCCGGCGGTTCAGACGGCAATCGGCAGGTTGAAAGATGCGTGGTT 
GAACCTTCAGCGGACGCAAATCCGCGCGCCGGCGGACGGTCAGGTGGCGAAGCGTTCGGT 
GCAGGTCGGGCAGCAGGTGGCGGCAGGCGCGCCGCTGATGGCGGTGGTGCCGCTGTCGGA 
TGTGTGGGTGGATGCTAATTTTAAAGAGACGCAGTTGCGGCATATGAAAATCGGACAGCC 
10 TGCCGAGCTGGTGTCCGATTTGTACGGCAAACAAATTGTTTATCGCGGCAGGGTGGCAGG 
TTTTTCGGCAGGTACGGGCAGCGCGTTTTCGCTGATTCCGGCGCAAAACGCAACGGGCAA 
CTGGATTAAAGTGGTGCAGCGCGTCCCCGTCCGTATCGTGCTGAACCGCGAAGATGTGGA 
CAGGCATCCGTTGCGTATCGGTTTGTCGATGACGGTTAAAGTGGATACTTCCGCCGCAGG 
CGCGCCTGTTTCAAAAACGCCGGGTGCGGCATTGCCGGAAATGGAAAGTACCGACTGGTC 
15 GGAAGTCGATCGGACGGTCGATGAAATCCTCGGGCAATCCGCGCCCTGATGCCGTCTGAA 
ACGGAGGACACAATGGATTATCCACCGCTTAAGGGTGCGGCATTGGCGTGGGTTACGCTG 
TCTTTGGGGCTTGCCGTATTTATGGAAGTTTTAGATACGACTATCGCCAATGTCGCCGTT 
CCCGTCATCGCCGGCAACCTCGGTGCGGCAACCACTCAGGGGACGTGGGTCATCACTTCC 
TTTTCTGTGGCAAACGCCGTTTCCGTGCCGCTGACGGGCTTTTTGGCAAAACGCATCGGC 
20 GAGGTCAAATTGTTTACCGCCGCCGCTGTCGGTTTCGTCATCACATCGTGGCTGTGCGGT 
ATTGCCCCCAACCTTCAGTCGCTGGTTGTTTTCCGCATCTTGCAGGGCTTTATCGCCGGG 
CCGCTGATTCCCTTGTCGCAAAGCCTGTTAATGGCATCCTA7CCGCCCGCAAAACGGACG 
CTGGCACTGGCATTGTGGGCAATGACCGTCGTTGTCGCCCCTGTTCTCGGGCCGATACTC 
GGCGGCTGGATTTCCGGAAACTGGCATTGGGGTTGGATTTTCTTCATTAATATCCCTATC 
25 GGTATCATATCGGCATGGATTACATGGAAACATTTGAAATATCGGGAAACGGAAACCGTT 
AAAATGCCGACCGACTATGTCGGGCTTACATTGATGGTAGTCGGTATCGGCGCGTTACAG 
ATGATGCTGGACAGGGGTAAGGAACTCGACTGGTTCGCCTCTGGAGAAATCATTACCTTG 
GGCGTAGTCGCACTGGTGTGCTTGTCGTATTTTATTGTTTGGGAATTGGGAGAAAAATAT 
CCGATTGTCGATTTATCGCTGTTTAAAGATCGGAATTTTACCGTCGGCGTCATTGCCACG 
30 TCATTGGGTTTTATGGTGTATATGGGGACGCTGACCCTGCTGCCGTTAGTGTTGCAGACC 
AACCTGGGCTATACCTCCACGTGGGCAGGGCTTGCCGCCGCACCTGTCGGCATCCTGCCT 
GTTTTCCTGTCTCCGTTAATCGGCAGGTTCGGCAATAAAATCGATATGCGCCTGTTCGTA 
ACTGCCAGCTTCCTGACCTTTGCCTTTACTTTCTATTGGCGTACGGATTTTTATGCCGAT 
ATGGATATTGGCAACGTCATCTGGCCGCAGTTTTGGCAGGGTGTCGGTGTCGCCATGTTT 
35 TTTCTGCCGCTGACCACCATCACACTGTCGCATATGAAGGGCGGGCAGATTGCCGCCGCA 
GGCAGCCTGTCGAATTTCTTGCGCGTGCTGATGGGCGGTGTCGGCGTATCCGTCGTCAGC 
ACCCTGTGGGAACGGCGCGAAGCGTTGCACCACACACGCTTTGCCGAACACATCACGCCC 
TATTCCGCAACATTGCACGAAACGGCCGCTCATTTGTCCCAGCACGGCGTTTCCGACATT 
CAAACCCTAGGCATCATCAACAATACCATTACCCAGCAGGGTTTTATTATCGGCTCGAAC 
40 GAAATCTTTATGGCGGGCAGCTTGTTATTCATTATCATGATACCCGTCATATGGCTGGCA 
AAACCGCCGTTCCACAACGGCGGCGGCGGTGGACATTGAGGGATTTGAAAACTTGAAATG 
CCGTCTGAAAATACTGGAAATATGTTCGGACGGCATTTTGAATGCAGCAGTTCCCGAAAT 
CCGCTATAATCGCGCCCCATCTGTTTCGCACCTGCAAACGTTCCACAGATGCGACAATCG 
GAAGGATTATCCGCGCAAAACAGCCGTTTTTCGTTTAAAACACTTGAACTAACACTGTTT 
45 TTCGTGGTATAAATCGCGTTTTACTATTTTAGAAGTTTGGAGACTGATTATGGCACGAGT 
TTGCAAAGTGACCGGCAAACGCCCGATGTCCGGCAACAACGTATCGCACGCCAACAACAA 
AACCAAACGCCGTTTTTTGCCCAACTTGCAATCACGTCGTTTTTGGGTAGAAAGTGAAAA 
CCGCTGGGTTCGCCTGCGCGTTTCCAACGCTGCACTGCGTACCATCGACAAAGTAGGCAT 
TGATGTCGTATTGGCTGATTTGCGTGCTCGCGGCGAAGCTTAATTTAAACACTATTTAAT 
50 TAAGGATTACTGCAATGCGCGATAAAATCAAACTGGAATCCAGTGCAGGTACTGGTCACT 
TCTACACCACTACCAAAAACAAACGCACTATGCCCGGCAAATTGGAAATCAAAAAATTTG 
ACCCAGTTGCCCGCAAACACGTAGTGTATAAAGAAACTAAACTGAAATAATTTCAGTTTG 
AAAGCAAAGCCTCCGACTGCTCGGAGGCTTTGTTATTTTTATCGTGTTTCCTTTCCGCTT 
GAAACATCTGCCGTATGCGAATCTGCTGCAAACCGTCTGCCAAGGATATGAAAACCGCAA 
55 AACGGTTCATAACACAAAAATGCCGTCTGAAACGTTTCAGACGGCATTTCGGCAGTTTTC 
AACCGGTCAGTTGTTTGGTGATCAGTTTCTTCAGCGGTGGGAAATTGTTGCTGGCACGCA 
ATACCAAGCCGCGCAACAGTTTTGCCGGTGCGGTCTCATTGGTAAACAGTTTCAGCATCA 
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TATTGGTTCCGTGATAAAGCGGATGGGCGTGCAGCATATGTTTGCTGCTGTATTTTTCCA 
ATAATGAAGATGCACCGATGTCTTGACCGCGCTGTTCGGCTTCGAGTATCAGTTTTGCCA 
AAATATCTGCGCTGGAAAGCCCCAAGTTGAAACCGTGTGCTGTAACGGGGTGCATACCGA 
CGGCGGCATCGCCAATCAGCGCGCTGCGTTTGCCGTAGAAACGTTTGGCAATCATGCCGA 
5 CAAGGGGGTAATGGTGGATGCTGCTGACCAATTCCATATCGCCGAGCCTGCCCTTGAGCT 
GTTCTTTTACGCTTGCCGCCAATTCTTCGGGCGAAAGGTTTTGAACGCTGTTGATTTTAT 
CGGTATCGACGGTAATGACGGTATTGGTCAGGTGCTCTTCCAGCGGCAGCAGTGCGATGG 
TGCGTCCGTAATGGAAGCATTCGTAAGCGGTATGTTGGTTGGAAAGGGTATGTTTCATAC 
GGCAGACGAACATGGTTCGGCTGTAATCGTGCATATCGGAGGAGATACCGAGTTGTCGAC 

10 GGGTTTGCGAGAAGCGGCTGTCTGCCGCCAAAAGCAGGCGTGCAGTCAGTATTTTGCCGT 
TTTCCAAAATGACTTGTGCTTCGTTGTCAGATGTTTTGACTTCTTTGACAACCGTATCGG 
TCAGAATGCTGACATTGTCGAGTTGTGATACGACTTCATAGGCGGCGCGGCGGATATTGT 
GGTTGGAAATCAGATAGCCCAAACAGTCGGCAGGTTCGCCGCGCGCTTCAGTCGGTTGGG 
GAAAGTGGAGCTGGTAGTCGGAACGTCCGTTCAGCACTTTGGCATCGCGCAAAGGGTAGA 

15 TTTCGTTTTCGGGAATTTTGTCCCACATACCCAAACGCTGCATGATTTCGCGGGAAAAAT 
GGGTCAGGGCGATTTCGCGTCCGTCATATGGAGGATTTTGCAGAACAGTCAGTGGGCTGC 
GTTCGATCAGGGTAACTTTCAAACCGCTGCCGGCAAGTTCGGCTGCAAAACTTAAACCCG 
CCGGGCCTGCGCCGACGACGAGGATGTCGCTGTGTAAACTCATAAAATATCCTTTGCATA 
GACGGATGCCGATGATTTCAGATGGTATTTG 

20 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 71>: 
gnm_71 

CCGGTTCGAGTAGTCAGTTAATAGTTTCTCCTCTATTTCTCCTTTGTAGACTTGGCACAC 
ATTCAACTGGATGTGTGCATTTTTTTATCTGAAGCAACAAGCCTCTGTGCGTGATGTTGT 

25 TATGTTTCATTTAGGTGTCAAACCGCATATCCGGTCTGAAATATTCAATCCAAATCCAAA 
ACCGGATTTTCTTTGACCTCCTCCATCACAACATAACTCCTACTCTCCGAAGCGGCAGGC 
AGTTGCAATAGGATATTGCCTAGCATATCCCGATAGGCAGACATATCGGGCAAACGTACT 
TTAATCAGATAGTCGTATTCGCCCGACACCAAGTGGCATTCCATAATTTGCGGAATTTTC 
AGCACTTCTTTTTTGAAATCTTCGAAAATATTGCCCGATTTGGATTGCAGCTTCAGCTCG 

30 ACAAAAACCAATAAAGGTTTGCCCAACAGATGGGGATTGAGATGGGCGTGATAACCGGAA 
ATATAATGTTCCCGCTCCAAACGGCGCACCCTCTCTGTAACGGGCGTGGTGGACAAGCCT 
ACCTTCTCGGCAAGCTCCGTCATCGGGATGCGGGCATTCTGTTGAAGGATCTTAAGGATG 
CGGAAATCGATTTTATCTAGTTCTTTCATTTAGATTGCCTTGTATTTATTATTGATTTTA 
ACAAATAGAGTATATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTGCCGTA 

35 CTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATATAT 
TTGAGAAAGCGATTATATCAGGAAAAGCAAACCGCCTTCCTACCTGAAAACTGCTGCTTC 
GGCTTGAAGACACAAGGTTCTTTAATATTTTAAAAGCCTTGCCGTTGGATTATAATCCCC 
CAACCGATTTCTTAATTTTGCTAATAAACACTTGCTTGGTAAGGAATGAATTTATGCGCC 
CTTTGAACGTGCAGATCAGGTTGGGCAACCTTAGGCACAATTATCGGATTTTGAAGGAAA 

40 TGCACGGAGGCAAACTGTTGGCGGTAGTGAAGGCCGACGCATACGGACACGGTGCGGTCA 
GATGTGCTTTCGCGCTGGCAGACTTGGCAGACGGCTTTGCCGTGGCGACAATCGATGAAG 
GAATCAGGCTGCGGGAGAGCGGCATTACCCATCCGATTGTCCTTTTGGAAGGCGTATTTG 
AAGCATCGGAATACGAAGCGGTCGAACAATACTCGCTTTGGCCGGCAGTCGGAAACCAAT 
GGCAGCTTGAGGCTTTGCTGATCCGCCATTGGAAAAAAACCGTCAAAGTCTGGTTGAAAA 

45 TGGATTCGGGGATGCACCGTACCGGTTTTTTCCCTCATGATTACGCTTCGGCATATGCGG 
CATTGAAGCAGTCGGAATATGTGGACAGTATTGTCAAATTCTCGCATTTCTCCTGTGCGG 
ACGAACCCGAAAGCGGTATGACGGAAATACAGATGGAAGCATTCGATTTGGGTACGGAAG 
GGCTGGAAGGCGAAGAAAGCCTTGCCAACTCCGCCGCTATTTTGAATGTTCCCGAAGCAC 
GCAGGGACTGGGGGCGCGCCGGTCTGGCGTTATACGGCATTTCCCCGTTCGGAGGAGGCG 

50 ATGACAGGCTGAAGCCCGTGATGAGGCTTTCAACCCGTATTTTCGGCGAACGCGTTTTAC 
AGCCGCACTCCCCTATCGGTTATGGCGCAACATTTTATACCAGCAAATCTACGCGCGTCG 
GCCTGATTGCCTGCGGTTATGCGGACGGTTATCCGCGCCGCGCCCCAAGCAATTCCCCCG 
TCGCTGTCGACGGCAAATTGACCCGGGTCATCGGCAGGGTCTCTATGGATATGATGACCA 
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TCGAGCTGGATGCTTCGCAAGAAGGTTTGGGACACGAGGTCGAACTGTGGGGCGATACGG 
TCAACATCAATACCGTTGCCGAAGCGGCCGGAACCATCCCTTACGAATTGATGTGCAATA 
TCAAACGTGCAAAATTCACTTATATCGAGTAATCAAGTCCAAACGAAAATGCCGTCTGAA 
GCCTTTCAGACGGCATTTCCCCATCAAAACCGCAATCAGTTTTTCATCGATTGAACCGGA 
5 GCCGGAATTCTGCCGCCTCGGTTGACGAATACTTCGCACGAACCTTCTTTGACCGGCATC 
ACAGGCGCGTAGCCCAACAAGCCGCCGAACTCGACGCTGTCGCCGACGGTTTTACCGGTT 
ACCGGAATAATGCGCACGGCAGTGGTTTTGCTGTTGATCATGCCGATGGCGGCTTCGTCG 
GCAATGATGCCGGAAATGGTGTGCGCGGGCGTGTCGCCGGGAACGGCAATCATATCCAAG 
CCGACCGAACAAACGGCGGTCATGGCTTCGAGTTTGTCCAGCGTCAGCACGCCTGCTTCG 
10 GCGGCGGCAATCATACCTTCGTCTTCGGAAACGGGGATAAACGCGCCACTCAAACCCCCG 
ACCGCGCTGGAAGCCATCATGCCGCCTTTTTTCACGGCATCGTTCAGCAATGCCAAAGCT 
GCTGTTGTGCCGTGCGTACCGCAGACGCTCAAGCCCATTTCTTCAAGAATGCGTGCCACT 
GAGTCGCCGACGGCGGGGGTCGGCGCCAGCGACAAGTCGAGAATACCAAACGGGATATTC 
AGCATTTTTGAGGCTTCGCGGCCGATGAGTTCGCCCACGCGGGTAATTTTGAAAGCAGTT 
15 TTCTTCACTACTTCCGCAACTTCGGTCAATGTCGTTGCATC7GAATTTTCCAACGCGGCT 
TTTACGACACCTGGGCCGGATACGCCGACATTGATAACGGCATCCGCTTCGCCCGAACCA 
TGAAACGCGCCCGCCATAAACGGGTTGTCTTCCACCGCGTTGCAGAACACGACAATTTTA 
GCGCAGCCGAAACCTTCGGGCGTGATTTCCGCCGTGCGTTTGACGGTTTCGCCCGCCAGC 
TTGACCGCATCCATATTGATACCGGCACGCGTACTGCCGATATTGATGGAGCTGCACACA 

20 ATATCGGTAGTCTTCATCGCTTCGGGAATGGAGCGGATTAACACCTCATCCGAAGGCGAC 
ATCCCTTTTTGCACCAACGCGGAAAAACCGCCGATAAAAGACACACCGATGGCTTTGGCA 
GCTTTATCCAAAGTTTGCGCCACGCTGACGTAAGAATCAGCATGGGTGGCCGCCGCGATT 
TGGGCAATCGGCGTAACGGAAATGCGCTGATTCACAATCGGTACGCCGTATTTGGCAGAC 
AGATATTTTGCCGTAGTGACCAAGTCTTTGCCGACTGTGGTAATTTTATTGTAAATATTT 

25 TGGTTCAACACATTGATATCGCTGCTGATGCAGTCGTGCAAATCAATGCCGATGGTAATG 
GTGCGGACATCAAAATTCTGGTCGGCAACCATTTTGACGGTTTCTAAAATTTCGCCGGAT 
TGGATACTCATCACATTCCTCCAACTCAAATGCGGTGCATCGCTTGGAAGATTTCTTCGT 
TTTGCATACGGATATCAAGCGCGAGTTTTTTGCTCTCTTCCGCAAACAAATCCAAAACCT 
CTTGACGCGATTTGCTGCATTTTGAAGTGTCCACCAAGATAATCATAGTAAAAAAATCGT 

30 CCATCAGCTGTTGGCTGATGTTGAGAATATTGATTTGGTTTTCCGCCAAAATTTTGGAAA 
CATCGTACACGATGCCGACGCGGTCTTTACCGATGACGGTGATGACTGAATTGTTCACAG 
GCTTACTCCTTGCAGATATCCGTTAAAGTCCGAAATTATACCACCGTTGGATTTTGAAGA 
AATATTGTCAACAATATATACATACAAAATGCCGTCTGAAACTATTTCAGACAGCATCAA 
GATTCAGGGTTCGATTAAATAACCATCCTTATCCCACTGGGTTTTCCTGACCAACTTGTC 

35 ATCCTGATAAACAGCTTCGCTCTTTTTAGAACCATCTTCATACCACTCCAAAACCACCCC 
GTTGCGTTGATGGTGGCGGATAGACAGTTCCGAGAGTAATCGGCCGCTTTCATCCCAAGT 
CAGAATTTTGGCAGGCTCATCGTTGACCATAACCATTTCCGTCTTGATACTGCCGTCGGC 
ATACCATTGCTTCCATACGCCGTTTGCCTTATTTTGCTTAAACTGGATTTCGCTTTCCTT 
GCCGCCGTTACGGTAATAGCGGTATCCCGTACCCTCACTCAAGCCATTTTTATAAGGCAT 

40 AACGGCAGATTTTTTACCGTTCGGATACCAGTTGACCCACTCCCCGTCCGGCTTACCCTT 
GCTGAAGCCCCCCGCCATTTTTTTCTGACCATTAAAATGCCACAAAATCAACATACCGTT 
TTGCAGGGTAGGCACAAAAGATTTGATTTGCGTTGAAGCAACGATATAAGGTTCAGAATA 
TTTCTTCATCGACGGATAATAAAAATCCTGCGCGTGCGCAATACCCGCCACCACACTATA 
TTGCCTGATATAAGCGGCAGAAGACATCGTCGCCGTCAGCTTTCCGTTCTGATTAAAATA 

45 AACAGAATAGGTCTGCGCCGGCAAAGCGGCCGAAAAACCCAACAGGACAGTTGAAAATAC 
AAT C C GAGAT AAT TTTTTCATTG C AAT AG C G AT AT AAAAACAAGGCT G T G T T T TAG T AAT 
CTGTTGATTTCAATTATTTGCAAGGGAAAAGACAATTATTTTCCGGTTAGGAATAAACCT 
ATTCTATTGAATATATTGAAGCCAAGTACGCCTATCAACACTATATTAAAACACTGCCAA 
AAACAATTAACTTATAAACAATATGGTAAGGATTTCTCTGCCAAGCATCAAACCCGAGAC 

50 AACGTATCGTAAAAATGCCGTCTGAAAACAAATCGTCTTCAGACGGCATTTCCCCTTCAA 
CTCACTCTTCACCCAATAACTGCTCGCGCGTCAAGAGGAAAACAAAACCGTCGCCCCCGC 
TGGTTTCCAACCAAGTAAAAGGCAACTCCGGATACGCTGCTTCCAATACATCCCTGTTAT 
GCCCGATTTCCACCAGCAATACACCTTTGGGATTCAGAAACTTTGCCGCATTCAGAAGAA 
TCTGCCTGGTGGCATCCAACCCGTCCGCCCCGCTGCCCAATGCCAATTCCGGTTCGTGCA 

55 AAT AC TCTTCAGG C AAT AAC T C AACC G AT TCCG CAT CC AC AT AAG GAG GAT T G GAAAC AA 
TCAAATCATAAGTGCCTTCCAATCCTTCAAACAAATCCGTATGAATAAGCCGGATGCGTT 
CTTCCAAACCATAATCTTCGACATTAATCCCTGCCACTTCCAAAGCATCCAAGCTCACAT 
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CAACCGCATCAATTTGGGCATCAGGATAATGATGCGCCATCTGAATGGCAAGGCAACCGC 
TTCCGGTGCAAAGATCCAAAGCATTATGCACCAACTCATCGTATTCTATCCAAGGACGAA 
GTCCGTCACCCAACAATTCATAAATAAAAGAACGAGGTATGATTACGCGCTCATCCACAT 
AGAAATCAAACTCTCCCTGCCATGCCTGGTGTGTCAAATAAGCGGCTGGAATGTGTTCGA 
5 CAGCACGACGCTCAATAACCGCCAGCACTTCCTCTTTTTCAGCTTCCAAGAGTTTTGCAT 
CAAGATAT GGGGCAAGCATAT CC AAAGGCAAAT TCAAAGT ATGCAGAAT CAAAT AAGC T G 
CTTCATCATGCGCATTATCTGTTCCATGACCAAAAAAGAGCCCTGCCTCATTAAAACGGC 
TGACTGCAAAACGTAAAATATCGCGGATAGTCGTCAATTCTTGTGCTGCCTGATTAAACA 
T AAT AT G AAC CATTCTGCG T AT AGAT AC T T T T AAT T AT AACAGAAAC AACAAGC AAACC T 

1 0 TTTCATATCGCCAAATAACCACCCAATCTACCCATACAACTACATAAATGCCCGCGCGAA 
AACCATCGCCCGAACGGAAACGACAATGGCCGACGGTATGGGCAATCTGATTGGCTGGGA 
AAAAACGGGGCTTGTTGTCGGTAAGCAGTGGATAACCGCAAAAGACGACAAGGTGTCCGA 
TGTCTGCAATGCCAACGGCGAGATGGGCGTAATCGGGCTTTACGAGCCTTTCTCACACGG 
CGCATTGACGATACCCGGTCATCCGAACTGCCGATGCGAGGTTGTTTCCGTATCGGGTGG 

1 5 CGAATTGGGGGAATTTGCCGAAAAAAAGGAGCTTCGTAAAGCGGCTATGCAGTATGCGCG 
GGATAACTTTATCGGCAAAAGCTATGTCAATAAAAACAGCGGGCATGAACTGAAGGTAAC 
TTGGCAAGGTGTGAAACACGCTGCGTCAAAGGCAAATCAGGCGGAATTATCCATCATGAC 
AAAACTTGATGACTTATTGCGCTACGCAAAATATGAGGGTTCTTATTCGGATAGGAAAGG 
TCATCCTAATATTATTGCAGCACATAAGTATCGTGCCGTTGCCAAGGTTGGGAATGAGTC 

20 TTTAAATATCGGTGTGATTGTAAGGGAATTTCCAGACGACCATAAACATTACGACCATTT 
CATCTTGAAGGATGAATAAAGCCCTTTTGCAGTGTCGTTCTGGAGCGGATAGCGTTAAGG 
CAAGTACACTTCCAGCCTTGAAAAAGGGCTTTAAATTCAGCATGCCATTTATACAGGCAG 
GAGTAAACCCATGACAAAGTTATACGCAGAAATCGCCAAGATGGAGACGCAGGACGACGA 
CACGGTCAAGGTTTGGGGTTACGCTTCAAGCGAGGAAATCGATTCGGACGGCGAAGTCAT 

25 CGCGGCGGCAGCTATGAAGGCGGCGATTCCCGATTATATGAAGTTTGGCGCGGGGCGCGA 
GATGCACGGCTCAAACGCTGCGGGAACGGCAATTGAAATCAACGTGGAAGATGACGGCAG 
AACCTTTTTCGTGGCGCATATCGTCGATCCCGTTGCCGTGACGAAGGTCAAAACAGGCGT 
TTACAAGGGCTTTTCCATCGGCGGCAGCGTTACCGCCCACGATGAGTTGAACAAGTCGCA 
AATCACGGGTTTGAAGCTGACGGAAATCAGCTTGGTTGACCGACCCGCCAATCCCGATGC 

30 GGTGTCTACCTGCTTTAAGGCGGACAAAGGTGCGGAAGCGGTAAACAACGATACAGAACA 
TAATGCTACATATTTTAGCCATTTCCCTTCCAAACAAAAAAGCACCGACGGCGGCCGATG 
CCCTTTCCTTTACAGGTTCCCCTATTTTTTATCCGCGGGCAGCACCGGTTTGGCTGGGGC 
TTTTGGTGCGGGCGCGCCGACCGAAGCCTGGTCCTTCAGCTTCGCCAGCACCGCAGGGCC 
GATGCCCTTTACCTTGGTCAAATCGTCTACAGACTTGAACGCACCGTTTTGCGCACGGTA 

35 TTCCGCAATGGCCTTCGCCTTCGCCGGGCCTATGCCCGGCAGCGCCTCCAACTCCTGCTG 
CGAAGCCGCATTGATGTTTACCGCCGCAAGGGAGAAGGCGCAGGAGAACAGCATACAGAA 
CAGCACGAACATTTTCTTCATGGTTTTTCCTTTAAGGGTTGCAAACAATAAACCGCATCT 
TGCGACGATAAAACGAGTCATTCTAAAATGAATATCCCAAAGTTTCAAGCCGTTCCTCCG 
CAAACCCGACCGGACACCGTACGGATGCCGTCCCGCCATCACCGACATTTTTTCCGGGCA 

40 AAGCAAACATTTTTTCCGGGCAAAGCAAAAACCCCCGAATAATCGGGGGTTTTCTGAATG 
GGTGTTTGGCAGTGACCTACTTTCGCATGGAAGAACCACACTATCATCGGCGCTGAGTCG 
TTTCACGGTCCTGTTCGGGATGGGAAGGCGTGGGACCAACTCGCTATGGCCGCCAAACTT 
AAACTGTTACAAATCGGTAAAGCCTTAATCAATATATTCGGTAATGACTGAATCAGTCAG 
TAAGCTTTTATCTCTTGAAGTTCTTCAAATGATAGAGTCAAGCCTCACGAGCAATTAGTA 

45 TGGGTTAGCTTCACGCGTTACCGCGCTTCCACACCCCACCTATCAACGTCCTGGTCTCGA 
ACGACTCTTTAGTGCGGTTAAACCGCAAGGGAAGTCTCATCTTCAGGCGAGTTTCGCGCT 
TAGATGCTTTCAGCGCTTATCTCTTCCGAACTTAGCTACCCGGCTATGCAACTGGCGTTA 
CAACCGGTACACCAGAGGTTCGTCCACTCCGGTCCTCTCGTACTAAGAGCAGCCCCGTCA 
AACT T C C AAC G C C AC T G C AG AT A 

50 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 72>: 
gnm_72 

TAAATGGGACTATAAGCAGGARGGCTTAACCAGAGCCGGTGCAGCGATTGTTACCATAAT 
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CGTAACCGCACTGACTTATGGATACGGCGCAACCGCAGCGGGCGGTGTAGCCGCTTCAGG 
AAGTAGTACAGCCGCAGCTGCCGGAACAGCCGCCACAACGACAGCAGCAGCTACTACCGT 
TTCTACAGCGACTGCCATGCAAACCGCTGCTTTAGCCTCCTTGTATAGCCAAGCAGCTGT 
ATCCATCATCAATAATAAAGGTGATGTCGGCAAAGCGTTGAAAGATCTCGGCACCAGTGA 
5 TACGGTCAAGCAGATTGTCACTTCTGCCCTGACGGCGGGTGCATTAAATCAGATGGGCGC 
AGATATTGCCCAATTGAACAGCAAGkTAAGAACCGAACTGTTCAGCAGTACGGGCAATCA 
AACTATTGCCAACCTTGGAGGCAGACTGGCTACCAATCTCAGTAATGCAGGTATCTCAGC 
TGGTATCAATACCGCCGTCAACGGCGGCAGCCTGAAAGACAACTTAGGCAATGCCGCATT 
AGGAGCATTGGTTAATAGCTTCCAAGGAGAAGCCGCCAGCAAAATCAAAACAACCTTCAG 
10 CGACGATTATGTTGCCAAACAGTTCGCCCACGCTTTGGCTGGGTGTGTTAGCGGATTGGT 
ACAAGGAAAATGTAAAGACGGGGCAATTGGCGCAGCAGTTGGGGAAATCGTAGCCGACTC 
CATGCTTGGCGGCAGAAACCCTGCTACACTCAGCGATGCGGAAAAGCATAAGGTTATCAG 
TTACTCGAAGATTATTGCCGGCAGCGTGGCGGCACTCAACGGCGGCGATGTGAATACTGC 
GGCGAATGCGGCTGAGGTGGCGGTAGTGAATAATGCTTTGAATTTTGACAGTACCCCTAC 

1 5 CAATGCGAAAAAGCATCAACCGCAGAAGCCCGACAAAACCGCACTGGAAAAAATTATCCA 
AGGTATTATGCCTGCACATGCAGCAGGTGCGATGACTAATCCGCAGGATAAGGATGCTGC 
CATTTGGATAAGCAATATCCGTAATGGCATCACAGGCCCGATTGTGATTACCAGCTATGG 
GGTTTATGCTGCAGGTTGGACAGCTCCGCTGATCGGTACAGCGGGTAAATTAGCTATCAG 
CACCTGCATGGCTAATCCTTCTGGTTGTACTGTCATGGTCACTCAGGCTGCCGAAGCGGG 

20 CGCGGGAATCGCCACGGGTGCGGTAACGGTAGGCAACGCTTGGGAAGCGCCTGTGGGGGC 
GTTGTCGAAAGCGAAGGCGGCTAAGCAAGCTGCTCCTAAAGAAACAATAAACAATTTGGC 
AAATTTAGCCAAAGCAGAACAGCAGATTTTATTCCGTATTGCCCAACGCGATACGCAACT 
GGATGCATGGAAGACGGGATTTAACAATAGAGTAAGGAAAGGAGCAGGCTTGCTTGATGC 
AAGTAATATTCCGATAACCATTAACGGAAAAACCATCAAACCTGTACAAGCCATAAGCTT 

25 AAAGGGAGCACCCGTTTACAGCGGCGTAAGCGAACAGGAGATTTTTGCGCTTTATCGGCA 
GATGACTGGCCAGAATCCGAATTTTAGAGTTTTGCCTGACGGAAGATTAGCAAATGGCAT 
TATCAGTACTGGAGAATGGGCAGGAACAAAAATTGCATTAAGAAATTTTTCAAAAACAGA 
GAATTCAACTCAAGCACGATGGACATTAGATTTGCAGAATCCTCCATCATTTATTAAAGG 
TACTAAATTGGAGCTTAAATTCCAATAATTTACAAAGGATTTTACCGTGGATGAGAAACA 

30 AAAAATTAAGATTCTTGATTTTCAAATCGATTTATCCTCAATTTTTAACTCTTATAAAAA 
TCAAATGGGTATTAATATTCAAGATGAAAACTTAAAAAACAATTTCTGTTCTTTTATGGA 
AGAACTGTTAAATGACGGTTCAATCCGTTTACATGATTATACCGACGGTATCGGAATTCC 
TCTAACTGGAACTTCAAAAGAACAAGTGCAGAAATTGAAAGACATATGGCCTACTTTGGA 
AGATGCCCAAGCAATATGGCCTGAAGACCCTTGGTATTACTTAGAATGGCTTTGGTGGGA 

35 TATTGCGTGTCCAATAGATTTGGCCGATTTGCCGAATATTGATATTTATGAGCAAGCGTA 
GGTATGGTTAGCCGCCTTTAGCGGCGTAACCGTACGCATATCAGCAAACTTTATAAAATA 
ACAAGGCCGTCTGAAATCTGTTTTTCAACTTTTTCAGACGGCCTTGCAACTTGGCATTTC 
ATTCGTACGGTTACGCgCTAAAGGCGGCTAACCGTACCTACGAGCTCTGATAAAAATGAT 
TTATGGAAGCAAGCTGTAGCCTGCATGAAACCTAAAATCCATGCGTAAGGTGTGTGCTTC 

40 AGCGCGCACGCGTTCCATGATTTACGGCTCAATGCCGTCTGAAAAGCTCACAATTTTTCA 
GACGGCATTTGTTATGCAAGTAAATATTCAGATTCTCTGTATACTGTTCAGACGCGTGCG 
TGCTGAAGACACCTCCTACGCTTGCTGCAGAACTTTCGGGTAAAACCGGTGTGAGCATTA 
GCGCGCCGTATGCCAATGAAAACAGCCGCATCCTGCTGAGCACCACGGATATCAGTTCGG 
AAAACGGCAAAATCAAACTGCAATCCTACGGCGACCAGTTCTACTACGCCGGACAGGGTG 

45 AGCTCTACACCTTCGATAAACGCAGCTATAAAACCGGTAAGTGGTACAAACTAAAACATG 
TTACTGAAATCAAAGAGCATAAAAACGCCAAAGCCGACCCGGTGAGCCTCAGTGCGTCAC 
AAGGTATTGAAATCAAATCCGGCGGCAATATCGGTGCCCACGCCACCTTGTTTGATGCAC 
CCCGCGGCTCCGTTAAAATCGAAGCCGGACGTGGGCTGGTTCTCTATGCCGTGGAAGATC 
TCAACTACGACAAACTTGACACCCGTACCAAGCGCAAATTTATCGGCATTACCTACGACA 

50 AGGTGCACGACACCACCACCCACACCATGAAAACCGCCCTGCCCTCAAGGGTAGTTGCAG 
AATCGGCCAACCTGCAATCAGGCTGGGACGCCAAACTGCAAGGCACCCAGTTTGAAACCA 
CGCTGGGCGGCGCAGCCATCCGTGCAGGTGTAGGCGATCAGGCACGAGCAGATGCCAAGA 
TTATTCTTGAAGGCATCAAAAGTAGTGTGCGCACTGAAACAGTAAGCAGTAGCAAATCTG 
CCCTCTGGCAGAAACAGGCCGGACGCGGCAGCAATATCGAAACCTTGCAACTGCCAAGTT 

55 TCACAGGCTCCGTTGCGCCCGTACTCTCTGCTCCCGGCGGCTACATTGTCGACATCCCCA 
AAGGCAATCTGAAAACCGAAATCGAAAAGCTGGCCAAACAGCCCGAGTATGCCTATCTGA 
AACAGCTCCAAGTAGCGAAAAACGTCAACTGGAACCAGGTGCAACTGGCTTACGATAAAT 
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GGGACTATAAGCAGGAAGGCTTAACCAGAGCCGGTGCAGCGATTATCGCGCTGGCTGTTA 
CCGTGGTTACTGCGGGCGCGGGAGTCGGAGCCGCACTAGGCTTAAACGGCGCAGCCGCAG 
CAGCGGCCGATGCCGCCTTTGCCTCACTCGCTTCTCAGGCTTCCGTATCGCTCATCAACA 
ATAAAGGCGATGTCGGCAAAACCCTGAAGGAACTGGGCAGAAGCCGCACGGTAAAAAATC 
5 TGGTTGTAGCGGCGGCAACGGCAGGCGTATCCAACAAACTCGGTGCCTCTTCCCTTGCCA 
CTTGGAGCGAAACCCCTTGGGTAAACAACCTCAACGTTAACCTGGCCAATGCGGGCAGTG 
CCGCGCTGATCAACACCGCTGTTAACGGCGGCAGCCTGAAAGACAATCTGGAGGCAAATA 
TCCTGGCGGCATTGGTGAATACCGCGCATGGGGAGGCGGCGAGTAAGATCAAAGGACTGG 
ATCAGCACTATGTCGCCCACAAAATCGCTCATGCCGTAGCGGGCTGTGCGGCTGCAGCGG 

1 0 CGAATAAGGGCAAATGTCAGGACGGCGCGATCGGTGCGGCTGTGGGTGAGATTGTCGGGG 
AGGCTTTGGTTAAAAATACCGATTTTAGCGATATGACCCCGGAACAATTAGATCTGGAAG 
TTAAGAAAATTACCGCCTATGCCAAACTTGCGGCAGGTACAGTTGCAGGCGTAACGGGAG 
GAGATGTCAATACTGCTGCACAAACCGCACAAAACGCGGTAGAAAATAATGCGGTTAAAG 
CTGTTGTAACTGCTGCAAAAGTGGTTTATAAGGTAGCCAGAAAAGGATTAAAAAACGGGA 

15 AAATCAACGTTAGAGATTTAAAACAGACGTTGAAAGACGAAGGTTATAATTTAGCCGACA 
ACCTGACCACCTTATTCGACGAAACATTGGATTGGAACGATGCCAAAGCCGTTATTGATA 
TTGTCGTCGGAACAGAGCTGAATCGCGCTAATAAAGGGGAAGCGGCACAAAAGGTCAAGG 
AAGTTTTAGAAAAAAATCGTCCTTATATCCCTAATAAAGGTGCTGTACCGAATATGAGTA 
CATACATGAAAAATAATCCTTTTGGAAAACAGCTGGCTCAAATTTCAGAAAAGACAACGC 

20 TTCCGACGCAGCAAGGGCAGTCTGTCTTCTTGGTAAAAAGAAACCAAGGGTTATTAAAAA 
GCCGGGTA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 73>: 
gnm_73 

25 GATGATGACGAAATTTACAGACTGTACGCGGTCAAACCGTATTCAGCCGCCAACCCACAG 
GGGATACATCTTGAAAAACAACAGACAAATCAAACTGATTGCCGCCTCCGTCGCAGTTGC 
CGCATCCTTTCAGGCACATGCTGGACTGGGCGGACTGAATATCCAGTCCAACCTTGACGA 
ACCCTTTTCCGGCAGCATTACCGTAACCGGCGAAGAAGCCAAAGCCCTGCTAGGCGGCGG 
CAGCGTTACCGTTTCCGAAAAAGGCCTGACCGCCAAAGTCCACAAGTTGGGCGACAAAGC 

30 CGTCATTGCCGTTTCTTCCGAACAGGCAGTCCGCGATCCCGTCCTGGTGTTCCGCATCGG 
CGCAGGCGCACAGGTACGCGAATACACCGCCATCCTCGATCCTGTCGGCTACTCGCCCAA 
AACCAAATCTGCACTTTCAGACGGCAAGACACACCGCAAAACCGCTCCGACAGCAGAGTC 
CCAAGAAAATCAAAACGCCAAAGCCCTCCGCAAAACCGATAAAAAAGACAGCGCGAACGC 
AGCCGTCAAACCGGCATACAACGGCAAAACCCATACCGTCCGCAAAGGCGAAACGGTCAA 

35 ACAGATTGCCGCCGCCATCCGCCCGAAACACCTGACGCTCGAACAGGTTGCCGATGCGCT 
GCTGAAGGCAAACCCAAATGTTTCCGCACACGGCAGACTGCGTGCGGGCAGCGTGCTTCA 
CATTCCGAATCTGAACAGGATCAAAGCGGAACAACCCAAACCGCAAACGGCGAAACCCAA 
AGCCGAAACCGCATCCATGCCGTCCGAACCGTCCAAACAGGCAACGGTAGAGAAACCGGT 
TGAAAAACCTGAAGCAAAAGTTGCCGCGCCCGAAGCAAAAGCGGAAAAACCGGCCGTTCG 

40 ACCCGAACCTGTACCCGCTGCAAATACTGCCGCATCGGAAACCGCTGCCGAATCCGCCCC 
CCAAGAAGCCGCCGCTTCTGCCATCGACACGCCGACCGACGAAACCGGTAACGCCGTTTC 
CGAACCTGTCGAACAGGTTTCTGCCGAAGAAGAAACCGAAAGCGGACTGTTTGACGGTCT 
GTTCGGCGGTTCGTACACCTTGCTGCTTGCCGGCGGAGGCGCGGCATTAATCGCCCTGCT 
GCTGCTTTTGCGCCTTGCCCAATCCAAACGCGCGCGCCGTACCGAAGAATCCGTCCCTGA 

45 GGAAGAGCCTGACCTTGACGACGCGGCAGACGACGGCATAGAAATCACCTTTGCCGAAGT 
CGAAACTCCGGCAACGCCCGAACCCGCTCCGAAAAACGATGTAAACGACACACTTGCCTT 
AGATGGGGAATCTGAAGAAGAGTTATCGGCAAAACAAACGTTCGATGTCGAAACCGATAC 
GCCTTCCAACCGCATCGACTTGGATTTCGACAGCCTGGCAGCCGCGCAAAACGGCATTTT 
ATCCGGCGCACTTACGCAGGATGAAGAAACCCAAAAACGCGCGGATGCCGATTGGAACGC 

50 CATCGAATCCACAGACAGCGTGTACGAGCCCGAGACCTTCAACCCGTACAACCCTGTCGA 
AATCGTCATCGACACGCCCGAACCGGAATCTGTCGCCCAAACTGCCGAAAACAAACCGGA 
AACCGTCGATACCGATTTCTCCGACAACCTGCCCTCAAACAACCATATCGGCACAGAAGA 
AACAGCTTCCGCAAAACCTGCCTCACCCTCCGGACTGGCAGGCTTCCTGAAGGCTTCCTC 
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GCCCGAAACCATCTTGGAAAAAACAGTTGCCGAAGTCCAAACACCGGAAGAGTTGCACGA 
TTTCCTGAAAGTGTACGAAACCGATGCCGTCGCGGAAACTGCGCCTGAAACGCCCGATTT 
CAACGCCGCCGCAGACGATTTGTCCGCATTGCTTCAACCTGCCGAAGCACCGTCCGTTGA 
GGAAAATATAACGGAAACCGTTGCCGAAACACCCGACTTCAACGCCACCGCAGACGATTT 
5 GTCCGCATTACTTCAACCTTCTAAAGTACCTGCCGTTGAGGAAAATGCAGCGGAAACCGT 
TGCCGATGATTTGTCCGCACTGTTGCAACCTGCTGAAGCACCGGCCGTTGAGGAAAATGT 
AACGGAAACCGTTGCCGAAACACCCGATTTCAACGCCACCGCAGACGATTTGTCCGCATT 
ACTTCAACCTTCTGAAGCACCTGCCGTTGAGGAAAATGCAGCGGAAACCGTTGCCGATGA 
TTTGTCCGCACTGTTGCAACCTGCTGAAGCACCGGCCGTTGAGGAAAATGCAGCGGAAAT 
10 CACTTTGGAAACGCCTGATTCCAACACCTCTGAGGCAGACGCTTTGCCCGACTTCCTGAA 
AGACGGCGAGGAGGAAACGGTAGATTGGAGCATCTACCTCTCGGAAGAAAATATCCCAAA 
TAATGCAGATACCAGTTTCCCTTCGGAATCTGTAGGTTCTGACGCGCCTTCCGAAGCGAA 
ATACGACCTTGCCGAAATGTATCTCGAAATCGGCGACCGCGATGCCGCTGCCGAGACAGT 
GCAGAAATTGCTGGAAGAAGCGGAAGGCGACGTACTCAAACGTGCCCAAGCATTGGCGCA 
1 5 GGAATTGGGTATTTGATTCCCAACTGCCCTTTCGCAGATCAAGGATGCCGTTTCAGACGG 
CATCTTTTTTGCCTTATCGGTGTAACGGATAAAGTTTGAACCGGCACAGGCTCAAACAGC 
AGGTCGACGGCAACAAAATGCCGTCTGAAACCCCTAAAGGCTTCAGACGGCATTGGCGGC 
GGCGGTATCAGGCAGTTTGATAGGCAACCGAATCGTCGCCGCTTTTCTTTTGAATGAACT 
CGATTTTGTATCCGTCGGGGTCTTCGACGAAGGCTATCACGGTTGTGCCGTGTTTCATCG 

20 GGCCGGCTTCGCGGACGACGTTTCCGCCCTGCCGCTTCACACGTTCGCAGGCTTCGTAGG 
CATCGTCCACTTCAACCGCGATGTGTCCGTAGGCGTTGCCCAAGTCGTATCGTTCCGTAT 
CCCAGTTGTGCGTCAGTTCCAAAACCGTGCTGTCGGTTTCATCC-CCGTAACCGACGAAGG 
CAAGGGTAAATCTGCCTTCGGGATAATCTTTTCGGCGGAGCAGTTTCATACCCAAAACGT 
TTTGGTAGAAATCGAGGGATTTTCGAGATTGCCCACGCGGAGCATAGTATGGAGTAAGCG 

25 CATTTTTTGTGTTCCTTTCGGTGGTGGTTAAACTTCGATTTTATTCGGGGTAAACGTCTG 
CCATTTGTTGCAGGCGGGGCAGTGCCAGAAAAAGACTTGGGATTTGAAGTGGCAGTTGCG 
GCAACGGTACATCACGCTGCGCTGTAGCTGCCGTCCGATAACCGAACGCATCATGTCGGC 
ATCGGCTTTCCAAGCCGGATTCATATCGCTGAGTTTCAAACCGAGCAGGCGGTACACGCC 
GTTAAGGTCGGGCTTGCGGCGGACAAGCTCGACGGCGGTTTGCGCGGCTTCTTTCTCGCA 

30 CTTAAGCAGCAGGGATTTCTCGTACACGACATTGATCAGGTCAAGTTCGGGAAACGTCTG 
CATATATCCTGTCAGACGGTTCAAGCCTTCTTCAGGTTTTCCCTGCGCGGCATAGGCTTC 
GTAAAGCTTCTCGCCGACCATGCTCAAGTATGCATGGTTTTGCTGCTCGATGGCGGCATA 
GGCTTCGACGGCGGCAGGGAAATTGCCTTGTCGGTGTTCGATGTCGCCCAAAATCATGTT 
GGCGCGGGTGCATTTTTTGTTGGCTTCGAGTGCCTTGCCGACATTGAAACGCGCGACATC 

35 GAAATTGGACTTGAACAGCGCGGCTTGGGCAAGTTCGCAATAAAACTGGGCGATTTCAAA 
CTGATAGGTCTGATCGTCATGGCTGAGCAGCCGGGCGGTTTCAACCGCTTTTTCCCAATC 
CCTGTCCTGTTGGTAGATATTGAGCAGGTGCTGTCTGGCTTCACGCGCCATTTTACCGTC 
TTGCAGCCCCAAAAAAATCTGTTCGGCACGATCGACCAACCCCGCACTTTGGTAGTTTTG 
CGCCAATTCAAACAGGACGCGCGCGCGCTTTTCGCCGACCGTATCGGGAGAATCGAGCAT 

40 TGTCCGGTGTATGTTGATGGCTTTGTCGTTTTCGCCACGCTGGCGGTAAAGTTTGCCGAG 
GGTGAGGTTCAAATCATACGATTGCGGCCGGCCGTCGACGACTTCCGCCAACTCCCTTGC 
CGCGCGCCCGCTGTTGCGGTCGACCAAAGCGTCCAAGCTTTTATAAAATCCCGAAGGGAT 
GCTTTTTGCCTGCTTCAATACGGTTTTCATATCCACGCGGGCGGCAAACCAGCCCATCGC 
GAAGAAGACGGGCAAAAGGATAATCGGCAGCAGGATAATCCACAATTCGTTGTCCATATC 

45 GGCTTTCTTAAGGCTGTTTGGTAGATTCGGGCGCATTTTGCGCCGGTGGTGCGGTCAGCT 
CCTTCCCCGTCAAACGCGCATTTTTCTTTACTTCGGCACGCAACCTGCCGTTCTCGCCAC 
GTAACGACAACAACCGTCCGAACAAGGCAAACATTCCAAAAATAATACCGACTACAAATG 
CGCCGAACAATACGACAATCAGCGGCAAATCGAATTTTTGCCCCGGCAGGTAGGAAAAGG 
TAACGGCATCCGTATTAATGACGGCAAGCAGCAGGAAGAGCAGCAGGATAATGATTTTGA 

50 TGACGGTATAGATAAGTTTCATGTTTGCTCCGTAAATAAAAACGCCGCCCAGACAGCTTC 
GCACTCTGAACCAAGATTGCGCTAGTTTAAACGATTTGCACGGTTTCGGATAGGATGCGG 
CAGCGTGTTCGGACGACATACGGAGTATGCGATTGCCGACAATTTTACCAAATACACCGT 
TCCTTTCCATTTGAAAAATAACGGATTGGACACCGCATCGACAGAAAAACCCGCCGCGCA 
CTTGTCAAAACCCTGTTTGCAGGCGTATCTTTACAATCTTCAAATTCAAACCGTTCATTG 

55 AAACATATCAGAATAAGAAAGGCTTTACATCATGAGCAGACCCGTACCCGCCGTATTCGG 
CAGCGTTTTTCACAGTCAAATGCCCGTCCTCGCCTACCGCGAAGGCAAATGGCAGCCGAC 
CGAATGGCAATCTTCCCAAGACCTCTCCCTCGCACCGGGCGCGCACGCCCTGCACTACGG 
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cagcgaatgtttcgagggactgaaagccttccgtcaggcagacggcaaaatcgtgctgtt 
ccgtccgactgccaatatcgcgcgtatgcggcaaagtgcggacattttgcacctgccgcg 
ccccgaaaccgaagcttatcttgacgcgctaatcaaattggtcaaacgtgccgccgatga 
aattcccgatgcgcctgccgccctgtacctgcgtccgaccttaatcggtaccgatcccgt 
5 tatcggcaaggccggttctccttccgaaaccgccctgctgtatattttggcttcccccgt 
cggcgactatttcaaagtcggatcgcccgtcaaaattttggtggaaaccgaacacatccg 
ctgcgccccgcatatgggccgcgtcaaatgcggcggcaactacgcttccgccatgcactg 
ggtgctgaaggcgaaagccgaatatggcgcaaatcaagtcctgttctgcccgaacggcga 
cgtgcaggaaaccggcgcgtccaactttatcctgattaacggcgatgaaatcattaccaa 

10 accgctgaccgacgagtttttgcacggcgtaacccgcgattccgtactgacggttgccaa 
agatttgggctataccgtcagcgaacgcaatttcacggttgacgaactcaaagctgcggt 
ggaaaacggtgcggaagccattttgaccggtacggcagccgtcatctcgcccgttacttc 
cttcgtcatcggcggcaaagaaatcgaagtgaaaagccaagaacgcggctatgccatccg 
taaggcgattaccgacatccagtatggtttggcggaagacaaatacggctggctggttga 

15 agtgtgctgatgctttaaataaaaaatgccgtctgaaacccgtttggcgtttcagacggc 

ATTTTCGCATCCGAACCGTTTCCGCTGCACCTGCAGCAAGTCGGCACAAAGGCAATCGGT 
TAAAACAAGCGTCCGCATTTCCCATCCCGCCTGCCGTAAGTCGGGCATTTCCCTAGAAAT 
ACGCTTCAGACGGCAAAACGCCGCCCGAAACCGATATGCGGCACGGACGGCGCACGGATT 
TGAAAACGGCGGATTATCCCTCGGTGCTCAAGGCATTAATGCTGTAACCGCCGTCAACGT 

20 AAGTGATTTCGCCGGTAATGCCGGACGACAGGTCGGACAGCAGGAAGGCGGCGGTATTGC 
CGACTTCTTCAATGGTAACGTTGCGGCGGAGCGGGTTGTGGGCGGCGACGTGTCCCAAGA 
GTTTGCCGAAATCGGCGATGCCGGAGGCGGCAAGCGTTTTAATCGGGCCGGCGGAAATAC 
CGTTGCAGCGGATGCCCTCTTTACCCAGACAGGCAGCGGTAAAGCGGAT GCCTGCCTCAA 
GGCTGGCTTTTGCCATACCCATCACGTTGTAATTCGGAATCGCGCGCACCGCGCCCAAGT 

25 AGCTCAGGGCGACGATGGCGGAATTTCTGCCGCGCATCATCGGACGGGCGGCTTTTGCCA 
ACGCGGGCAGGCTGTATGCGGAAATTTCGTGTGCGGTGTTGAACGCTTCGCGGCTGATGC 
TGTCGAGGAAGTCGCCGCTCAAGGCTTCTTTCGGCGCAAAACCGATGGAATGCACCAAAC 
CGTCCAAGCCGTCCCAATGTTTGCCCAAGTCGGCGAACACTTGGTTGATTTCGTCGTCGC 
TGGCGACATCGCAGCGGAATACAAGTTCGGAATCCAATTCCGCCGCCATTTTGCGGACGC 

30 GCTCTTCCAGTTTGTCCACAACGTAGGTAAACGCCAGTTCCGCGCCTTGTTCGCGGCAGG 
CTTTGGCGATGCCGTAAGCGATGGAACGCTCGGAAATCATGCCGGTAATCAGAATTTTTT 
TGCCTTGCAGAAAACCCATTTTGTATCCTTCAAATAGTGTTCGGTTCGTTCTAAACCGTT 
GATTATAGCAAATTGTCCCTGTTTCTGTGTTTTCACGTTGCAGCGTGCAAACGGCAATGC 
CGTCTGAAGCGGATTTCAGACGGCATTGGACGTTTCAAATACGGTTTAAGGCATCAGATG 

35 CCGCGCAACAATTCGTTGACGCTGGTTTTCGCACGGGTTTGCGCGTCCACGCGTTTGACG 
ATGACGGCGCAGTAAAGGCTGTGGCTGCCGTCTTTGGAAGGCATACTGCCGGATACGACA 
ACCGAACCTGCCGGTACGCGGCCTTGATAGATTTCGCCGGTTGTACGGTCAAAGATTTTG 
GTGGATTGACCGATGAACACGCCCATAGAAATCACGCTGCCTTCTTCGACAATCACGCCC 
TCAACGATTTCAGAACGCGCACCGATGAAGCAGTTGTCTTCAATGATGGTGGGTGCGGCC 

40 TGCAGGGGTTCGAGTACACCACCGATGCCGACGCCCCCGCTCAAGTGCACGTTTTTACCG 
ATTTGCGCGCAAGAGCCGACGGTTGCCCAAGTATCGACCATCGCGCCTTCGTCGACGTAT 
GCGCCGATGTTGACATAAGATGGCATCAGCACGACATTTTTCGCCACAAAGCTGCCGCGT 
CGGGCAACCGCACCCGGAACTGCGCGGAAGCCTGCGTTTTTGAACTCGTCTTCAGACCAG 
TCGGCAAACTTGGTCGGCACTTTGTCGAAGTATTTGTTCACGCCGTCGTTGAGGACTTCG 

45 TTGTCTTGGATGCGGAAGGACAGCAACACGGCTTTTTTCGCCCATTCGTTGACTTTCCAC 
TCACCCACGCCCAAACGTTCGGCAACGCGCAGTTTGCCGGAATCGAGTTGGCGGATGGTT 
TCCAACACGGCTTCTTTGACTTCGGGAGTAACGGTGGTCGGGGTGATGTCCGCGCGGTTT 
TCAAAGGCGGTTTCGATAATGTTTTGCAAAGACATAATATTTCCTTATGTGAGATGTTTC 
GTGGGACGCTTGCCGGTATTTTCAAGCAGTATGTTCATTTGAAATGAATGCGCTATTGTG 

50 CCACGCAAACGCATATTCGTCAGCAATACGCGAGCGGTTGCCAAACATTGGCGTTTCGGA 
ATCGGGCAGGCGGCAGGTATTGCCTTTTCCGCGCCCGAATCAATACAGAAAGGCGGCAGT 
ACTTTTATGCCGCGCCGCCGCCTTTCAGACGGCATTCGCGGTAAAACGCCATCAGCCCTT 
CGGTCGAGGCATCGTGTACGGACGTGCCGCCTTCCAGTTCGCCGATGATGGTTTTTGCCA 
ACTGTTTGCCGTATTCCACCCCCCACTGATCGAAGGGGTTGACGTTCCATATCGCGCCTT 

55 GGACGAAGGTTTTGTGTTCGTAAGCCGCCATCAGCATACCCAAATTGTAGGGCGTGAGGC 
GGTCAATCAAAATGCTGTTGCTGGGGCGGTTGCCGGGGAACTCTTTGTGCGGCGCGAGGC 
GTTCGCGTTCCGCTTCGGGCAAATCTGCCAGTTCGGCGCGTGCTTCGTCCAAGGTTTTGC 
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CCTTCATCAAGGCTTCCGCTTGGGCAAAGGCGTTGGCAACGGTAAAACGGCTGCGTCCGT 
CCTCTCTGCCCTGCGCCGTCATCGGGACGATAAAATCGCAGGGAATCAGGCGCGTGCCTT 
GGTGGAGCAGTTGGAAATAGGCGTGCTGGCAGTTGACCCCTTCACCACCGAACACGATGC 
CGCCCGTTTTGCACACGGCGGGACTGCCGTCTGAAGCGCGGCTTTTGCCCAAACTCTCCA 
5 TATCGAGCTGGTTCAGCCACGCCGGCAGCAGGCGCAGGTTGTGGCTGTACGGAACGGCGG 
TCTGCCCGTCCGCGTGCTGGAAATTGTTGTACCACACGGCAATCAGTGCCATTAAAACGG 
GGATATTATGACGCGTCGGCGTACTGAAAAAATGCCTGTCCATCGCGTGCGCCCCCGCCA 
ACAACTCGCGGAAACGCGCCCCGCCGACCGCAACCATCACGGGCAAACCGACGGGCGACC 
AGACGGAATAGCGTCCGCCCACCCAGTCGTACATCGCAAACACGCGTTCCGCCGCGATAC 
10 CAAAAGCCGCAGCTGCCGCAGTGTCGGCAGACACCGCGCAAAAATGGCACGCCGTTTCGG 
ATTCCGAGAACCCTGCACCGCGATACCACGCCTTGACTGCCTGTGCATTGAGCAGGGTTT 
CCGGTGTTTTGAAGGACTTGCTGGCAACGCAAAACACTGTCGTTTCGGGGTTCAGACGGC 
ATAAAACCGCATCCAGGCAGGCAGGATCGGCGTf GGCGGCAAAATGGACGGTGATATGCC 
GTCTGAACGGCTCAAGTGCCTGCACGCACATTGCCGGCCCGAGGTCGGATCCGCCTATGC 
15 CGATGTGGACAAAATCCGTAATCCGTTTTCCGGTTATCCCCTGATACGAACCGTCGTCCA 
AACTGTGTGCAAACTTCAACGCACGATTTAACTCGCGGCGGATTTCGGGCAACACGTCCC 
TGCCGTCCACATAAACGGCATCCGCACCGTCGGGCAGGCGCAAAGCCGTATGCAGCGCGG 
CACGCCCCTCGCTGCCGTTGACTTTCGCACCCGTCCGCAAAGCACGCATTTTCCCTTCCA 
AATCCGCCGCGTCGGCAAGATTGCAGAGCAGTTGCAGCGTATCTTCGCCCAAACGGTTTT 

20 TGCTGTAATCGAACAACATCCCGTCCAAACGCTCGTGCATACGCTCAAACCGGTCCGGTT 
CGCAGGCAAAGCGGTCGCGCAAAAGGACATGACGCGTATCCTGATAATGGCGTTCGAGCG 
CATACCATGCACGGGTAAAAGCATTCATCTGTTTTCCTTGATTTTTCAGAACCGGATTAA 
AATGTAGCAGAATGTAGTTTAACAAACGGCAGCGGCTTTGGCGAATCTCCGGAACACCGC 
CCGCCGCGTCCAATAGCACCTTATTTCCATATGGCGGAAATGCCCTCCGGCCGGCATTTG 

25 ACCCGCAACAATATCCTGCAAGATTTATTGTGTACGCATAAATGCCGGACAGCCGCCTAA 
ATAAGGTATAATCGCATCCGATTCTGTCCCGTTTGCCGCCCGCAGGCGGGATGTCGGCGG 
TTTTCATCTTACCGGGAACACGCCGGTACTGTTTTTTAACGATGTTTCTTACATTTTATT 
CCAATTACTTTACGGGGCTAGAATATGGCTAAAAACGGAGGATTTTCTTTGTTCGCAAAG 
AAAGAAAAACGCTTTATCTTTGAAGGCAGGCATTCCGCCTCCGACAAACTGGTCAACGGC 

30 GAAGTATCCGCGTTTACCGAAGAAGAGGCGCGCAAAAAACTGGCAAAACGCGGCATCCGC 
CCGTTGCAGATTACCCGTGTGAAAACAAGCTCCAAGCGCAAAATCACACAAGAAGACATC 
ACCGTTTTCACCCGCCAGCTGTCCACGATGATTAAAGCGGGCCTGCCGCTGATGCAGGCA 
TTTGAAATCGTGGCGCGCGGACACGGCAACCCGTCTATGACGGAAATGCTGATGGAAATC 
CGAGGCGAAGTGGAACAGGGCAGCTCGTTGAGCCGCGCATTCTCAAACCACCCAAAATAT 

35 TTCGACCGCTTCTACTGCAATCTGGTTGCGGCGGGCGAAACGGGCGGCGTATTGGAAAGC 
CTGCTGGACAAATTGGCAATTTACAAAGAAAAAACCCAGGCCATCCGCAAAAAGGTAAAA 
ACCGCACTGACCTATCCGGTATCCGTCATCGCCGTCGCCATCGGTTTGGTATTCGTGATG 
ATGATTTTCGTACTGCCCGCCTTTAAAGAAGTTTACGCCAATATGGGCGCGGAGCTTCCC 
GCACTGACCCAAACAGTGATGGATATGTCCGACTTTTTCGTCTCATACGGCTGGATGGTG 

40 CTGATCGCACTGGGCTTTGCCATATACGGCTTCCTTAAATTGAAGGCGCGTTCGATTAAA 
ATCCAACGGCGTATGGATGCCATACTGCTGCGTATGCCGATTTTCGGAGACATTGTCCGC 
AAAGGAACGATTGCCCGCTGGGGCAGGACGACGGCGACGCTGATTGCGGCAGGCGTGCCT 
TTGGTCGATGTATTGGACTCCACTGCCGGCGCGGCGGGCAATTTAATCTATGAAGAAGCC 
ACCCGGGAAATCCGTACGCGCGTCATCCAAGGTTTGTCTATGACTTCGGGGATGCGTGCG 

45 ACGGAACTGTTCCCCAATATGATGTTGCAGATGTCTTCCATCGGCGAGGAATCGGGTTCT 
TTGGACGATATGCTCAACAAAGCCGCCGAATTTTACGAAGACGAGGTGGACAATGCGGTC 
GGCAGGCTGTCCGCTATGATGGAGCCGATCATTATCGTGATTTTAGGCTTGGTCATCGGC 
ACGCTTCTGGTCGCCATGTATCTGCCGCTGTTTAATTTGGGCAACGTGGTCGCCTGATTT 
GCCGCACAGATCCGGCGCGGATTCGCTCTGCGCCGGTTTGTTTTTGTTTTGAATACATTG 

50 AGAACAAAATATGTCTGATTTGTCTGTATTGTCGCCGTTTGCCGTGCCTTTGGCAGCGGT 
GTTCGGGCTGCTGGTCGGAAGTTTCTTAAATGTCGTCATTTACCGCGTGCCGGTCATGAT 
GGAACGCGGCTGGACGGTATTTGCCAAAGAATATTTAAACCTGCCGCTGACCGAAGAGGA 
AAGCCGTACCTTCAACCTGATGAAACCGGATTCCTGCTGTCCCAAATGCCGCGTGCCGAT 
ACGCGCGTGGCAGAACATCCCGATTGTCAGCTACCTGCTCCTGCGCGGCAAATGCGCTTC 

55 CTGCCAAACCAAAATCAGCATACGTTATCCCTTAATCGAGCTGCTGACCGGCGTATTGTT 
CGGGCTGGTCGCCTGGCAATACGGCTGGTCTTGGATTACGCTGGGCGGATTGGTACTGAC 
CGCGTTTCTGATTTCCCTGACCTTTATCGATGCGGACACCCAATACCTGCCCGACTCGAT 
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GACACTGCCCTTAATTTGGCTGGGTCTGATATTTAATTTGGACGGCGGCTTCGTGCCTTT 
GCAGTCTGCCGTTTTAGGTGCGGTCGCCGGCTATGGTTCATTATGGCTCTTATGTGCAGT 
GTATAAACTGCTCACAGGAAAAACCGGTATGGGCAACGGAGATTTCAAACTGATTGCCGC 
ATTGGGCGCGTGGCTCGGCATATCCGCATTGCCCGTACTGATTTTTGTTTCCTCGCTGAT 
5 CGGTTTGGTCGCGGCAATCGTTATGCGCGTCGCCAAGGGGCAGCATTTTGCCTTCGGCCC 
CGCACTGACAGTTTCGGGCTGGATAATTTTTACGGCAAACGATTCCGTATGGCGGGCGGT 
CAACTGGTGGCTGACCCATCCGGTGCTGTAAGATGACGGTATGGGTCGGACTGACCGGCG 
GAATCGGCAGCGGCAAATCGGCAGCCGCGCAATGTTTTGCCGATTTGGGCGTGCCGCGCA 
TCGATGCAGACGCGGCGGCGCACTCGCTGACGGCTTCAGACGGCATCGCCCTGCCGGAAA 
10 TCAGGCGGCTGTTCGGCGACACCGTTTTTGACACACAGGGTTTGTTGCGGCGCGACATAT 
TGCGTAAAGAAGTCTTTGCCTCCCCATCGCGAAAAGCCTTGCTCGAATCCGTGATGTTGC 
CGCTGATTTTCTCAGAAATCAAAAAACAGCAAGAAACCTTTACTGATGCAGCTTACGGCA 
TTGTCGAAATTCCGCTGCTGACGGAAAAGCGTCAATTTATCAGCCTGATACGGCGTGTCC 
TGACCATAAGTGCCCCTGTGGAAAAACGTATCGGCAGGGTGATGGCCCGCAGCGGGCTGA 
15 CGCGCGGCGAGGTGGCGGCCGTCATCAGCCATCAGGCATCCGAATCCGAACGCCTGCTGC 
TTGCAGACGATGTGCTGCTCAATGACGGCAGCCTCAAAAGCCTGCGTGAGAAAACAATGC 
GCCTGCACGCGTTTTATTCAGGGATTTTCGCCTCAAAACCAACACAAGGAAAACACAATG 
ACTGAATCGCGGCAAACACGCCTTCAAGTCAAATGTCCGACCTGTCAAACAGCAGTAGTA 
TGGAAACCCGAAAACGCATTCCGCCCCTTCTGTTCGCAACGCTGCAAACTGATCGACTTG 

20 GGCGGATGGGCAGACGGGAAATATACGGTTTCCGGCCAAACGGAAAGTTTGCCGGAAATA 
TCCGAACCCGACATGGCATACCGCTGACCGCCCCGCCTTCCCGGCAAACACCCTGAAAGT 
CAAATGCCGTCTGAAACAAACACGCTTCAGACGGCATTTTCATTCTCAAACCTAATCGTT 
GGTATTTGCCGTTACCTCTTCCAATGAAGTAATGCCCTGCATAACTTTCAAAATACCGGC 
CCGGCGCAAATCCACCATACCCTCCTTATAGGCAACGTCCAAAATATCCACTTCCGTACC 

25 GTTGTTCATAATCACACGCTGCATTTCTTCGCTGATGGGCATAACCTCATACACGCCCGC 
ACGCCCCTTATAACCCTGCCCCCGGCAACGGTCGCAACCGACGGCGCGGTAAAGTTTCCA 
ATCTTTTGCAAGGTCCTCATCGGTGAAGCCGACTTCCTTCAAAGCAGAGGCAGACGGGCG 
TTCCACTTCCTGTTTGCAGCTCGAACACAGCCTGCGTAAAAGACGCTGCGCCATAATCAG 
GCTGACCGAACTGGCAATATTAAACGGCGCGACACCCATATTCAGCATACGCGACAACGT 

30 CGCCGGCGCATTATTGGTGTGCAGGGTGGAAAACACCATATGCCCTGTTTGTGCCGCCTT 
AATCGCAATATCGGCAGTTTCCAAATCACGAATCTCACCGACCATAATGATGTCCGGGTC 
CTGACGCAGGAAAGACTTCAAAGCAGCGGCAAAAGTCAGGCCCTGCTTATCATTGACGTT 
AACCTGATTGATGCCCGGCAGGTTAATCTCGGCAGGGTCTTCCGCCGTTGCAATATTTAC 
CGACTCCGTATTCAAAATATTCAAACAGGTATAGAGCGACACCGTCTTACCCGAACCCGT 

35 CGGACCGGTTACCAGCACCATCCCGTAGGGACGGTGAATCGCTACCAACACAATTTTTTC 
TGAAACGGCTCAAAACCGAGCTGGTCGATGTTCAAAGACGCGGCATCGGAATTCAAAATC 
CGCATCACGACCTTTTCGCCAAACAGCGTCGGCAATGTGCTGACACGGAAATCGACAGGC 
TTGCCGCCCTTTTGAAAGGTCAGCTGCATCCTGCCGTCCTGCGGTATCCGTTTTTCGGAA 
ATGTCCAAACGCGACATTACCTTAATCCGTGAAGCAAGCTGCCCCCTTACCGCAATGGGC 

40 GGCTGAACCACCTCGCGGAGCTGCCCGTCCACACGGAAACGGATACGGGCATTGTGTTCG 
TAAAACTCGAAATGGATGTCCGATGCCCCGCTGCGCAAGGCATCCGACAAAGTCTTATGG 
ATAAACCTCGGAACAGGGCCGTCTTCTGCCTCCTCGTTGTCGATATACAGGGTGTGGCTT 
TCCTCTTCCTCCTGCCCCTCCCCAAGCTCCTGAAGCAGCGATGTCGAACGCGAACCCACC 
CAATCGAGCAAACCCGCCAACTGGTCATCCTCGACAATGACCAACTCAACCTCAATCCCT 

45 GCGGCAGAAACGGTTTTCTGAATTTGCGGCATCTGTGTCGGATCGGAAACCGCAAAAAAT 
ACTTTGTCGCCCCGACGGAAAACCGGCACACAGTGGAACTCCACCATCTGCTCCTCCGTC 
AACACCCCCATCAGCACCCTGTGGCGCGGATAATGACGCAAATCAAGAATCGAATAACTG 
AACACCCTCGCAATCAATGCCGCAAGCGACTTGGGCGAAATGACACCGTCTGAAAACAGC 
ATCGGCAACACTTCCTTACCCGCCTGCGACTCATTGTAGTAATGCTCGGCCTGCTCAACA 

50 GTAACCACCTGGTTTTGAACCAGAATCCTCAGCAAACCTACGCTCATACGACCTTATCCC 
CAAATTTATTCATTGTTATACCTGTACAGCTTTTATAGTGGATTAAATTTAAACCAGTAC 
GGCGTTGCCTCGCCTTGCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGA 
TTTAAATTTAATCCACTATATCATAAAACAACAGATTTCCAAGCCGGAACATCTTTTACG 
AAGCCTGAAAATCATTTCATGATTCTACCGTCCTAAAGGTCGGTTTTTCAAGCAGGAAGA 

55 AAAATTTTCAGATGGCAAAAAAGCCCTCCAGCACTGAAAGGCCTTATATCGGAAACTTCC 
CGCAACACGGGAAACAGACAAATGAAATCGTCAAACCTCGCCAACAGGAATCGAACCTGT 
ATTTTACGCTTAAGAGGCATACGTTCTATCCGTTGAACTATGGCGAGCCGAAATGAAAAG 
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GAG AT T T T AAC C C T T T C CG AC GAC AAAG A 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 74>: 
gnm_74 

5 GGTATAGACACGTCCGTTGCGTTTCAGAATGCCGAAGACAACCACTTTTCCTGCTGCACC 
GCGACCACGTCTACCTTTACGCCGTCCGCCGAAATCGCTTTCGTCCGGCTCGACAGGGCC 
CTCAAAAACCTCATCGGCAGCCAAGGCTAAATGATGGTTGATAACCGTGCGGATTTTACG 
G TAG AAC AG T G CT GC C G AAT TGGGATGGATAC CC AAAAT AT C G G C G G C AG AAC GGGC G G T 
AACTTCCAGTACAAAAAACGGAGCAGTTCTTTCTGTACTTTTTTCTTTAATTTGCAGTGC 
10 GTTATCTTCATATTTCGAGGGTAACATATCTGCTAATCTAGTACAGCCCCTTAAATTTAG 
TCCACTATAAAAAACGGCGGAAATAAATTTTTTCCGCCTCACTTGAATTTACCCGCACAC 
ACCCTAATTTTGCCGACTTATACGGGCAGCTGCTTGACGGCTGTCCGGTTTCCACTTCAA 
TCTGCCTGAACCGTTCGGGCAGATGATTGTTTTCAAACTATTTTATCGGAGCATAAATAT 
GACCATCCGTCCTTTACACGACCGCGTTGTCGTCAAACGCTTGGAAGCTGAAGAAAAAAC 

1 5 CGCATCGGGCATCGTTTTGCCGGGTGCGGCCGCCGAAAAACCCGATATGGGCGAAGTCAT 
CGCCGTGGGCGCGGGCAAAATCGGTAAAGACGGCAGCCGCCGTCCGCTGGATGTCAAAGT 
CGGCGACAAAATCATCTTCGGCAAATACAGCGGCCAAACCGTAAAAGCCGACGGCGAAGA 
GCTGTTGGTAATGCGCGAAGAAGATATTTTCGGCAICGTTGAAAAATAAATACGGACACG 
ATGCCGTCTGAAACGGCAAACCGCCTTCAGACGGCATAAACGGTTTTATCAGACAGTTTT 

20 AAT GATTTTTG GAG AAT T G AAAT GG CAGC AAAAG ACG TACAGTTCGG CAAT G AAG T C C G T 
CAAAAAATGGTAAACGGCGTGAACATTCTGGCAAACGCCGTCCGCGTAACCTTGGGCCCC 
AAAGGTCGCAACGTAGTCGTTGACCGCGCATTCGGCGGCCCGCACATCACCAAAGACGGC 
GTAACCGTCGCCAAAGAAATCGAACTGAAAGACAAGTTTGAAAATATGGGCGCGCAAATG 
GTGAAAGAAGTTGCGTCCAAAACCAACGACGTGGCAGGCGACGGTACGACTACCGCCACC 

25 GTACTGGCGCAATCCATCGTTGCCGAAGGTATGAAATATGTTACCGCAGGTATGAATCCG 
ACCGACCTGAAACGCGGTATCGATAAAGCCGTCGCCGCTTTGGTTGACGAACTGAAAAAC 
ATCGCCAAACCTTGCGACACTTCTAAAGAAATCGCCCAAGTCGGCTCTATTTCCGCCAAC 
TCCGACGAACAAGTCGGCGCGATTATCGCCGAAGCGATGGAAAAAGTCGGCAAAGAAGGC 
GTGATTACCGTTGAAGACGGCAAGTCTTTGGAAAACGAGCTGGACGTAGTTGAAGGTATG 

30 CAGTTCGACCGCGGCTACCTGTCTCCTTACTTCATCAACGATGCGGAAAAACAAATCGCT 
GCTTTGGACAATCCGTTTGTATTGTTGTTCGACAAAAAAATCAGCAACATCCGCGACCTG 
CTGCCTGTTTTGGAACAAGTGGCAAAAGCCAGCCGTCCGCTGTTGATTATCGCTGAAGAC 
GTAGAAGGCGAAGCCTTGGCGACTTTGGTCGTGAACAACATCCGAGGCATCCTGAAAACC 
GTTGCCGTCAAAGCCCCTGGCTTCGGCGACCGCCGCAAAGCGATGTTGCAAGACATCGCC 

35 ATCCTGACCGGCGGCGTGGTGATTTCCGAAGAAGTCGGTCTGTCTTTGGAAAAAGCGACT 
TTGGACGACTTGGGTCAAGCCAAACGCATCGAAATCGGTAAAGAAAACACCACCATCATC 
GACGGCTTTGGCGACGCAGCCCAAATCGAAGCGCGTGTTGCCGAAATCCGCCAACAAATC 
GAAACCGCAACCAGCGATTACGACAAAGAAAAACTGCAAGAGCGCGTGGCTAAATTGGCA 
GGCGGCGTGGCAGTCATCAAAGTCGGTGCCGCGACCGAAGTCGAAATGAAAGAGAAAAAA 

40 GACCGCGTGGAAGACGCGCTGCACGCTACCCGCGCAGCCGTTGAAGAAGGCGTGGTTGCA 
GGCGGCGGCGTAGCCCTGTTGCGTGCCCGTGCTGCTTTGGAAAACCTGCACACCGGCAAT 
GCCGACCAAGACGCAGGCGTACAAATCGTCTTGCGCGCCGTTGAGTCTCCGCTGCGCCAA 
ATCGTTGCCAACGCAGGCGGCGAACCCAGCGTGGTTGTGAACAAAGTATTGGAAGGCAAA 
GGCAACTACGGTTACAACGCTGGCAGCGGCGAATACGGCGATATGATCGAAATGGGCGTA 

45 CTCGACCCCGCCAAAGTAACCCGTTCTGCGCTGCAACACGCCGCATCTATCGCCGGCTTG 
ATGCTGACCACTGATTGCATGATCGCTGAAATCCCCGAAGACAAACCGGCTGTGCCTGAT 
ATGGGCGGCATGGGTGGTATGGGCGGCATGATGTAAGCAATGCCGTCTGAAGCTTTCAGA 
TAAAAAACCGCACGGTCAACGCCGTGCGGTTTTTTTTGCGAATAAGTGCGGCTAAGGCGC 
AAACCTTAAAATTGCCAACGCCGTTCTTTGCATTTTTGTTTTTTGATACGCGCGCTTTTG 

50 TTTTATTTCCCGCCATCCCAAAAACGAAGAGCGGCAGGAATTTATCGGAAAAACAGCAAC 
CTTTCCGCCGTCATTCCCGCGAAAGCGGGAATCTAGGTCTGTCGGTGCGGAAACGTATCG 
GATAAAACGGTTTCTTCAGATTTTACGTTCTGGATTCCCACTTTCGTGGGAATGACGTGG 
TGCAGGTTTCTGTGCGGATAGCTTCGTCATTCCCGCTTTTGCGGGAATGACGGCGACAGG 



WO 00/22430 



-575- 



PCT/US99/23573 



GTTGCTGTTATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTCAGCTCAAAGA 
GAACGATTCTCTAAGGTGCTTAAGCACGAGTGAATCGGTTCCGTACTATTTGTACTGTCT 
GCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATAAATGTGAAATCCGCCCTT 
TGAAAATCGGGCGGCGGTTTTTGTTTGCCTGCTTTCAGGCGGCAAAGCCGGTTTTCACGG 
5 GTTTCTGCCTGTTTTTCGGATGGTTTGACGTGCTTCGGCGGCGTGTTTGCCAGAAAGGTA 
AATGACAGGGTATGTTGTATTTCAGATACGGCTTTTTGGTTGTTTGGTGTGCGGCAGGTG 
TTTCTGCCGCCTATGGGGCGGATGCGCCCGCGATTTTGGATGACAAGGCATTGTTGCAGG 
TGCAGCGGTCGGTGTCGGATAAGTGGGCGGAATCAGATTGGAAAGTTGAAAATGATGCCC 
CGCGCGTGGTTGACGGGGATTTTTTGTTGGCGCATCCGAAAATGTTGGAACATAGTTTGC 

10 GCGACGCGCTCAACGGCAATCAGGCGGATTTAATCGCTTCGTTGGCGGATTTGTATGCCA 
AGCTGCCGGATTATGACGCGGTTTTGTACGGCAGGGCGCGGGCTTTGCTGGCGAAATTGG 
CGGGAAGGCCGGCGGAGGCGGTGGCGCGGTATCGGGAACTGCACGGGGAAAATGCGGCAG 
ACGAGCGGATTTTGCTGGATTTGGCGGCGGCGGAGTTTGACGATTTCCGGCTGAAGTCGG 
CAGAAAGGCATTTTGCGGAGGCGGCAAAATTGGATTTGCCGGCACCGGTTTTGGAAAATG 

15 TGGGGCGTTTTCGGAAAAAAACGGAGGGGCTGACGGGCTGGCGTTTTTCGGGCGGCATCA 
GTCCGGCGGTCAATAGAAATGCCAATAATGCCGCGCCGCAATATTGCCGGCAAAACGGAG 
GCCGGCAGATATGCAGTGTCAGCCGGGCGGAGCGGGCGGCAGGGTTGAATTATGAAATCG 
AGGCGGAAAAGCTGACGCCGTTGGCAGATAATCATTATTTGTTGTTCCGTTCCAATATCG 
GCGGCACGAGCTAT TATTTCAGTAAAAAATCAGCTTATGATGACGGGTTCGGCAGGGCGT 

20 ATTTGGGTTGGCAGTATAAAAATGCACGGCAGACGGCGGGGATTTTGCCGTTTTATCAGG 
TGCAGTTGTCGGGCAGCGACGGCTTTGATGCGAAAACAAAACGGGTAAACAACCGCCGCC 
TGCCGCCGTATATGCTGGCGCACGGAGTCGGCGTGCAGCTGTCCCATACTTACCGCCCAA 
ACCCGGGATGGCAATTTTCGGTCGCGCTGGAACATTACCGCCAACGCTACCGCGAACAGG 
ATAGGGCGGAATACAATAACGGCAGGCAGGACGGGTTTTATGTTTCGTCGGCAAAACGTT 

25 TGGGCGAATCGGCAACTGTGTTCGGCGGCTGGCAGTTTGTGCGGTTTGTGCCGAAACGCG 
AAACGGTGGGCGGCGCGGTCAATAATGCCGCCTACCGGCGCAACGGTGTTTATGCCGGTT 
GGGCGCAGGAGTGGCGGCAGTTGGGCGGTTTGAACAGTCGGGTTTCCGCGTCTTATGCCC 
GCCGCAACTATAAGGGCATTGCGGCTTTCTCGACAGAGGCGCAACGCAACCGCGAATGGA 
ATGTCTCGCTGGCTTTGAGCCACGACAAGTTGTCGTACAAAGGTATCGTGCCGGCGTTGA 

30 ATTATCGTTTCGGCAGGACGGAAAGTAATGTGCCGTATGCGAAACGCCGCAACAGCGAGG 
TGTTTGTGTCGGCGGATTGGCGGTTTTGAATGGTGGGATAATGCCGTCCGAACTTTGGAA 
ACAGGTTCGGACGGCATTTTTGCGCGTTCAGGCAAGGGCGGCGGCAAATACGCCGCGCAA 
GGCGTTGGAGAGGCGGATTTCTTCGGCTTCTTGCAGTGTTTTTTGTGTGATGTGTGTTTC 
GATTACTTGATTTGTTTGCAAATATTTTTGCGGTTCGTCCAATACGGCTTGGCGCATTAT 

35 GCCGTTTAAAATGTCTAAATCTAAAGAGGGTGTGAGCCATTGTCCGCGATGTTTGATGAA 
GACGTTGCTTCTGCCGCCTTCGAGCAGGATGCCGTCTGAATTGAAAAACAGGCTGTCGAA 
CGCGCCTTGTGTTTCGGCGGTTTGCCACGCTTGGTCGAAGAGGGCGCGGCAGGTGGTTTT 
GAAGCGGCGCAGGTAGTTTTGTGCGGGCAGGACGGCGGGCGAAATGATGACGCGTTGTTT 
GTCGGTCAGACGGTTTAAAACGGCGCGGGACAGGCTGATGCCGTCTGAAGCGAGCAGGGC 

40 TTTGACGCGGAACGCGCCATCGGGCAAGTCGGCAATGTATTGTTTGATTTGATTTTCGCA 
GCCGTCGGGCAGGGGCAGGTTGAGGGCTTGGGCGGAGGTTTTCAGACGGCATAGGTGGCG 
GTCGAGCAGGGTGCAGCGTCCGTTTTCCGCGCGCAGGGTTTCAAAAATGCCGAAGTCGGG 
GCGCAATTCGTTGAGGAAACGGGCTTTCCAGCCGCATTCGCGATATTCGGCGGCGGGGTC 
GCTGTCGATGACGATGCCGGAACCGACACCGTACACGCCTTGATAAATGCCGTCTGAAAG 

45 CGGCGTGAGCGACAAGGTGCGGATAACGACGTTGAACGTGCCTTCAAACCCCAAGCCGCC 
GGAACACGGGTTCAAATAGCCGATGCTGCCCGTATAAAGTCCGCGCGCTTCGGCTTCGAG 
CGATTCGATAATCTGCATACTCATTTTTTTGGGCGCGCCGGTGATGCTGCCGCAGGGGAA 
GGCGGCGCGGAGGATGTCGGCGAACGAGGTGTGCGGCAAGGCTTGGGCTTGGATGGTGCT 
GGTCATCTGCCAAACGCTGCCGAAACGCGATACTTTAAACGGTTCGGGTACGCATACTGT 

50 GCCGGTTTGGGCGATTTTGCCGAGATCGTTACGCAGCAAATCGACAATCATCACGTTTTC 
GGCGCGGTTTTTCGGGTCTGCTTGCAACTCGGCGGCGCGGCGTTCGTCTTGTCCGTCGCC 
CAAAATCGGCGCGGTGCCTTTCATCGGTTCGGTGCTGATGGTGCCGTCCGAACCGATTTT 
GAGGAAGAGTTCGGGCGAGAAACACAGCGTCCACGCGGATTGCCCCTCCGCATCGGGCAG 
GTGGGACAAGACGGCATAGGGGACGGGCTGGCGCAGGCGGCGGTAGAGGCTGACGGGATT 

55 GCCGTAGGCTTGCAGGTGCAGGCGGGTGGTGTAGTTGATTTGATAGGTGTCGCCGCGCCG 
GATGGCTTCGTGGATTTGGCGGATGCGGTCGAGGTAATCGGTTTCGGATACGGAGGGTTG 
CGGCGTGGAAATGCCGGCGGGGAGGCCGTCTGAGTGTCGGGCAAGCCAGCTTTCGGCATC 
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GATGTCGGCGCAGTTGGCAAACCAGTGCAGGGCAAGATTGCCGCCGCGTTCGGACTCAAC 
CCCCGTCAGCGGCAAACCGAATCCGTAGTCTGCAAACAACACCGAATGCAGCCCTTTTTG 
CCAGCCCGATTGCAGCGCGCCGTCCAAAGCATCGAGTTCTTCGGGACGGAAAAAACGGCT 
TTCCACATGATTTTGATAGCGTTTTGCGCGGCCGCTTACGGCATCGTCAAACAGGGCGAA 
5 ATAAGGCATGGCAATCCGGGGCAAATGTTTTGATTATACGCCCCTTATTACACATATTTT 
CAGACAATTCGGCAAATATCGGCAAAATGTAATTTTATGTAGAGAAAGCGGGGGCGAAGG 
TGTAAAATTGTGAAAACAAATTCCGATTTCCAACCTGAAATACAATAAGGAGACCTTTAT 
GGCAGACCACCAGCTGCAACCGTTTGAAAACGTAGAATTAGGCGAAAAGCAAGACCAGCT 
CCAAGTATAGTGGATTAACAAAAACCAGTACAGCGGTGCCTCGCCTTAGCTCGAAGAGAA 

1 0 CGATTCTCTAAGGTGCTGAAGCACCGAGTGAATCGGTTTCGTACTATCTGTACTGTCTGC 
GTCTTCGCCGCCTTGTCCTGATTTTTGTTAATCCGCTATAAAGACCGTCGGGCATCTGCA 
GCCGTCATTCCCGCGCAGGCGGGAATCTAGTCTGTTCGGTTTCAGTTATTTCCGATAAAT 
GCCTGTTGCTTTTCATTTCTAGATTCCCACTTTCGTGGGAATGACGGGATGTGGGTTCGT 
GGGAATGACGTGGTGCAGGTTTCCGTGCGGATGGATTCGTCATTCCCGCGCAGGCGGGAA 

1 5 TCTAGACCTTAGAACAACAGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCTAGATT 
CCCGCTTTCGCGGGAATGACGGAAAGTGGCGGGAATGACGGTTCGGGCATTCCTTAAATC 
ACCCGTGTATCGCTGTAAATCTTAGAGATGGTGGAATATAGCGGATTAACAAAAACCAGT 
ACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCGAGT 
GAATCGGTTCCGTACTATTTGTACTGTCCGCGGCTTCGCCGCCTTGTCCTGATTTTTGTT 

20 AATCCGCTATACATCTGATTAATGCCGAATCTTTGGAAGAAGTCTTGAAACAATAGAAGC 
AGGCAATTGGAATAGGGTTTTCTTTTCATAAGAAACAGCCGCAAAGACCGTGATCTTTGC 
GGCTGTCTGCTTCCTGTCCGTCAGAACCGGTAGCCTACGCCGACTCGTCCGCTGTGGTTG 
CCGTACTGTTTGGAACCGGCGTAGCTGTAACGTGCCAAGCCGTTCCAGCCGTTGCCGAAT 
TCGACATCCGCGCCCAGGCCGGCAACCAGACGGGTGTGCGGCATATTGCGTGCCCCCGTC 

25 TTGCCGGTTGCTGCAGTCGCGCCGGTAAAGCCGCCCGTTACCGTGTAGTCGCGTCCGTTC 
AGGTCGCGTTCCACGCCCGCCGTTGCAAACAGGACGGCTTTATCGCTCAAGGGTTGCGAC 
AGCTTCAGACCCGCGAGTCCGACCAGCGTGCCTTCAGTGAGGCTGTTGCCGCTCCAGCCC 
AAAGCACTGCCTTTTTCGGCGAATGCATCCTGTTTGAGCAGGTCGTAGCGCAGACCGCCT 
TCGACCGTCAAATCTCCCGTTGCGGCAAACGGAACGTTGACACCGCCCAGTGCGCCCAGC 

30 TGCATCAGCGTGCCGTTGACGCTGCCTTCCGCATGTTCGTCCGCACCGGTGCTGCGGCTG 
ATGCTGTTTTTGTAGCGTCCGTAGGAGAACAGGCCTTTGAGATAGCCGATATCGCCCGCA 
TCGTGCCGTATGCCTGCAAACAGACTAATGCTGTCGGTTTTTGCATTTGCACTGTTTTCG 
CTCCATGTGCTGCGTCCCATGCCCAGTGTGGCGGCTGCTGTCGTATTTTCGCCGGTTTTC 
GCGGCAATGCCGACGGTTTGGGTACTGCCGCGCATTTTGCCTTCAACACCGCCCTGTTCC 

35 CACGTTCCACCGTCCTGTTGGGTTTGCGCGATGACGCGCAGACCCGTGCCGTTGTGGTCC 
AACCCGTCCGATACGGCTTTCAGGCGGCGTCCCTGCATATCGGCATGGGCGGCGGTACTG 
TCGGCATAGACGGTAGCGGCGAGACTGTTGAAGATGCGTACACCGTCGGCGGCATTCGCA 
TGCTGTACGGCTGCCGCTGCGCGGAAAGTTGCGCCGTAGGGGCGGATGCCCGGCATATCT 
GTGCGGTCGGCTGCCGCAGTTTCAACCGTCTCGGGTGTTGCGGATGATTCGGAGGCATCC 

40 AGTTCGACCATCAGGTTTTCCAGATTGCTGCCGCCCTGTTCTACGGCGTGTTTCAGACCG 
GCGGGCGCGGAATGTGCCGCTGCCGAAGCAGTCCGTGCCGCATTGCCGCGACGGACATAA 
TAGGACAGCGTGTCGCCTTCACTGCCCGCTGTTTTTTCGACGCTGTCGAGGGAAGCCAGC 
AGGCCGCCGTCGGTTTCGATGTTTGTGAAGAAAGAATAATCCTGCCCGATTTTGGCGGCA 
CTCAGGAAGGGAACACGTCGTCCGGTACTGTTGAGATAGCCTGCCCCCTTGCCGCGTGCC 

45 GACATGTACAGCTTGCCGCCGATAATCGCCGTACCGTCCACTTTCAGCAGTTTGCCCAAA 
CGTGTGTACAGCGTACCTTTGCCGTCCAGCTGCAGACTGCCTTTGATGTGTACGGTTTCG 
TTTGCGCCGGATTGGTCGGTATCTGCCAGATAGACAATGCCGTCGCTGTTCAGGCTGCCG 
CCGGATGCCGCCCCGTTATAAATCAGCGCACCTTTGGTTTCGACGCGCATATCCGATTTG 
TTGTTGCCGTACAACACCAGCGAACCGCCTTCGATAATGGTTTTGCCCGTATAGGTGTTG 

50 TTGCCGTGCAGTTGCAGTTGGCTGCCGCCTTTTTTGATCAGGCCGCCCGTGCCTGAAATG 
TCGTTACGGAAGGAGTAGGCAATATCGGATGTACCTTTCGTATCGGCGGTAAAGTCGCCG 
AACGGAAAGGACGCGGGTCCGTTCATGGCCTTACCCGCATCCAGCAGTCCCCAGCCGAAC 
TTGCTGTCCACGCCGACTGCACCGATGTCCTGAGCCGTCGTCAGCAACGTGGTACGCAGG 
TTGTCGTTGCTCATCCACGGGTATTTCTGCAGCAGCAGAGCCGCCGTGCCGGTTACGATG 

55 GGTGCGGAAAAGGATGTTCCGGCAATTTGAATCGGGTTTGTACGGGTGAAACGGACGCTT 
GCTTCATAGGGTGCCGACAGGCACCACATGGCAGTAATTCCGCAATGGTTGGAGCCATAC 
TCAAGCGGTTCTGTACCCGGTTCTCCATACATTTCCCGTTTGAACTTTTCTCCACTGCGG 
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TCTACGCCTGCGACTGTGATAATGCCTTTTTGAGCGTCTTTTTCATAAAATGGCAATAGG 
GCATATGTGTTGGGCTGAGCTTGTGCGTCATTGCCTGTCGAAAAGATGAAAAGCATGTTT 
TTATTACGGATGTGGTAGGACAGGTTGCCGTAATCGCTCTGTTGCATCAGGCGGATACCC 
TCGTCTGTTTTATCACCGCCGGAATAGTCGAGCAACGCTTGGCGGTACTGCTCCTCCGAA 
5 TTGGCTATTTGGAAAAGGTCGGCAGTGCCTGCCCTCGATGTTGTTCCAAAACTGTTATTG 
ACGATGCGCACGCCACGTTCGCCCAGCTTGACCCATGCATTGCGGATGGCTGCAACCATC 
ATTTCGTTCTTGGTTTCATCATTCGTATTCATTATGTGTAGCGTCGCATCGGGCGCAATA 
CCGCCTGCAGGTCTGCCGTCCACGGAACGCCCGCCAATAATATGGGAGACCAAATCGATG 
TGTCCGATTTCTTTTACGTGGCGGATATCCGTCGGCTTTGCTTCAGTCTCTATAACGGCC 

10 TCATCGTCGAAAGAAGCTTCAATGTCTTTACCGCCTCCGTCTTCAGGCGCTTCCTTCCGC 
ATATACGCCGTATAGTTTTTGTAATTTTCGTTATAGCCGTGTTCTTTTCTGCCATACAGT 
TCGGGAAAGGATATGCTGCCGACGGATTCGCCTGTGTCGACGATACCTACCTCTACCCCG 
CGTCCTGTATAGCCTGCTTCAATTGCAGGTTTGAGGTTGATCAAATTCTTGTATGCGTCA 
TTTGGGTTTGGAAAGTCTCCGGTATGCAGATTCGGGGGGGGGGCATTGATTTTGGCATCC 

1 5 CTGTCTGTAACCGCAACGTCATCCCGACCGGCACAGAGCATGCTTCTGTCTTTGCACATT 
TCGTTCTTGATACCGGCGTAAGATACTGCTGCTGATTTCGCTGTTGTTGCTCTGCTGTTG 
CTGCCGATACCGGTACCGCCTGCATTGAAGTCGGGCGCAGAAGTGCCGCCTCCGCCGCCG 
CCTAAGCAGGCAGAAAGTGTTGTTGCAACAGCTAACGCCATGGCAGTCGGTTTGAAAGTT 
TTTGTAGGGAAGGTTGGGGTCGTTCGCATGATGAGGTCTCCTTGAATCTGACAATAGAAT 

20 TCAGGCGAGGGAATAAAAATTCCGTAATGTTTAGATGTAACCCATTTTTATATTTTGAAT 
TATATTATTATAGGGGTTGTCTTGGACAACTAGGATAAACTCGATTTTACTAATTGTTTT 
AAAATGGAAATTTGAACTTTCGACAAATAGCTCAATGAGTTTATTTTGTTTATACCGGCT 
TAGACGGCTTTTTCTCATAGGGATAATTCTAACTTAATTTGAATTTCCCTAGTTATAGTG 
GATGAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTTTAAC 

25 AAGTGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTT 
TGTTAATCCGCTATAAAGACCGTCGGGCATCTGCAGCCGTCATTCCCGCGCAGGCGGGAA 
TCTAGGTCTGTTCGGTTTCAGTTATTTCCGATAAATGCCTGTTGCTTTTTATTTCTAGAT 
TCCCACTTCCGTGGGAATGACGGGATGTGGGTTCGTGGGAATGACGTGGTGCAGGTTTCC 
GTGCGGATGGATTTGTCATTCCCGCGCAGGCGGGAATCTAGACCTTAGAACAACAGCAAT 

30 ATTCAAAGATTATCTGAAAGTCCGAGATTCTAGATTCCCGCTTTCGCGGGAATGACGAAA 
AGTGGCGGGAATGACGGTTTGGGCATTCCTTAAATTACCCGTGTATCGCTGTAAATCTTA 
GAGATGGCGGAATATAGCGGATTAACAAAAACCAGTACAGCGTTGCCTCGCCTTAGCTCG 
AAGAGAACGATTCTCTAAGGTGCTGAAGCACCGAGTGAATCGGTTCCGTACTATTTGTAC 
TGTCTGCGGCTTCGCCGCCTTGTCCTGATTTTTGTTAATCCACTATACAAAGACAAAAAC 

35 ATCGACCTCGGTCATGACTGATTGCCGGTGAAGCAATAAAAATGCCGTCTGAACCTGAAA 
ACGGGTTCAGACGGCATTTTCTATCGGGGTTTTAAAGCGGCATTAAATGTCGGTTTCCAA 
ATAAACGACTTGGGTTTGCAGATATTCTTCCAAACCGTGTTTGCCGTCCGCGCCGCCGAT 
ACCGGATTTTTTCCAACCGGCGTGGAAACCCTGCATCGCTTCAAAGTTTTCGCGGTTGAT 
GTAGGTTTCGCCGAATTGCAGGCGGCGGGTAACGTAGAAGGCTTCGTTTAAATTAGTCGT 

40 ATAAACAGAACTGGTCAGACCAAACTCGCAATCGTTTGCCAAGGCGATGACTTGGTCGAG 
CGTGTCGAAAGCGGAAACGGGCAGCACGGGGCCGAAGGTTTCTTCTTTCATAATGTCCAT 
ACTGTTGTCGGTGTCGGTCAGCAGGGTCGGCTCGAAGAAATAACCGCGTCCTTCGGCGCG 
TTTGCCGCCGCAAACCAATTTCGCACCTTGTTTGACTGCCCGTTCCACTTTTTCGGCAAC 
GGCTTTGACGGCGCGTTCTTCAATCAGCGGGCCCATTTCCAGCGCGCCTGCTTCGGCTTC 

45 GGCAGGGTTGCCGTAGCGCACGCCTTTCATCGCGGCGGTCATTTTTTCAATGAATGCGTC 
TTTCAGACTGCTGTGGACATAGACGCGCTCGGCGCAGTTGCAGATTTGACCGGTGTTGCC 
GACGCGCGAAGCCAAGATGGATTTCACCGCCAAGTCCAAATCCGCATCTTTCAAAACGAT 
GGCAGGCGCTTTGCCGCCGAGTTCCAGCGAAACTTTGGTGATGTTGGCGGAGGCGGCTTC 
CATCACTTGGCGGCCTGCTTCGACGGAGCCGGTCAGGCTGACCATATCGACTTGCGGATG 

50 GGCGGACAAGGCATTGCCGATTTCCGCGCCGGGACCGTTCACCACGTTGAACACGCCTGC 
GGGCAGTCCGACCGCATCGACGATTTCGGCGAAGATGTGGCAGTTGATCGGGGTTACGCT 
GCTGGGTTTGACGACGATGGTGTTGCCCGTTACCAAAGCGGGGCCCATTTTGCGGGCAAT 
CAGGAAGAAGGGGAAGTTCCACGGCAAAATGCCGGCAATTACGCCCAGCGGACGTTTGAA 
CAATAAAATATTTTCGCGCGGGCGGTCGCTTTGGATGATTTCGCCTTCGTAGCGGCGCGC 

55 CCATTCGGCCTGATAATCGAGATAGTCGGCGGTGAACATGACTTCCACGCGTGCCAAGTC 
TTTGGTTTTGCCGCCTTCGGCAACGATGGTGTCGGTCAGCTCGTCGGCACGTTCGCGTAT 
GCCTTGGGCGATTTTACGCAAATACGCGCCGCGTTCGACCGCAGGCAGACGCTCCCAAGC 
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CGGTTGCGCCGCACGCGCCGCCGCGACGGCGCGGTCAACGTCCGCCTTGCCGCCTTTGGG 
TTCGCGGGCGATGGCCTCTTCGGTGGACGGGTTCAATACGTCGCGCCATTCGCCGTTGAA 
ATCGTTTTCAAAGCGTCCGTTGATGTACATGGCCAATTGTTTCATTTCGGGTTCTCCAGT 
TTTGTAGTTAGATGTAGTTTTAGTTTATTCCCAAATAAATTGC 

5 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 75>: 
gnm_75 

GATCTAAGCGACACAGCCGGGGCGAACACTGAGGCAATCTACACTTCAGACGGCATTACC 
GCCAACTCTACCCAACTCGAACAGCTCAAAAAACTGTTTCCCGCCTGTTTTGACGCAGAC 

10 GGAAATTTCCTTATCGACAGATTACAAGCCGAAATCGCGCCGCAGACCGACATCGGACGC 
GAATTTTACGAAATGAACTGGCTGGGCAAATCATATGCTCGCCTGCTTCGCAACCTGCCG 
CCCGAAACCCTGATAAGTGAAGACAAGACGCACAACGCCAAGCCCGAAAATGCAGGCAGC 
CAAAACCTGCTGATTCGTGGCGACAATCTAGAAGTGTTGAAACACTTAAAAAACGCCTAC 
ACAAACAGCGTGAAGATGATTTACATCGACCCGCCCTAAAACACCGGATCAGACGGCTTT 

15 GTCTATCAGGACGACCGCAAATTCACACCCGCTGAACTTGCCCGCCTAGCCAATATTGAT 
G AAG AC G AAG CC GC G C G GAT T T T AGAT T T C ACC G AC AAAG G C T C AAAC TCGCACAGCGCA 
TGGCTCACCTTTATGTATCCGCGCCTGTATGTCGCCCGCGAACTGTTAAAGGACGACGGT 
GTGATTTTTATCTCGATTGACGATAACGAAGCGGCGCAGTTGAAATTGTTGTGTGATGAA 
GTGTTTGGGGAAGGGAATTTTGTTGCACAATTGCCTTGGCGAAAAAGAACAGCTAAATCA 

20 GATGTGCCTTTTGGTATTTCGCAGGATTATGAATGGATATTTGTATTCGCAAAATCTTGC 
CAATTTATTGCAGCAACTAAAGGCAAGGAACGACGCTATTATGAGACTGATGATTTCCCC 
GATCGTCCTTGGCGTACCCACGACTTAACGAAACAAACAACTGCGGCGGAAAGGCCAAAT 
AGTTTTTT CACAAT GG T TG ATCCCAAGACAGGAAAAAAATATCCAGCAAATCCAAATGCA 
ACTTGGCGTGTAACCAAAGATACATTTCAAGATTATTATAATAAAGGAAAAATCGTTTTC 

25 CCTGATGATTATGATTTCTTAAATATCAGCAATCCAGTTATGCGTTACTTTAAAGATGAC 
GACATGAAAAAAGCTGGCGAGGATTTTGGCAAAGTAGCTGTAAGCAGTAGATTACCTGAA 
AATGTTGGTACATTAGCCGATGCAGTAGCCGAATATTTGGCTATTTTTAGTAGGACGCTA 
C C T G AAAAT AT C GG AAT GAC T AAAGAAGGCAC AAAAGAAAT CACAGATTTATTTGG TAG C 
AAAATATTTACCTTCCCCAAGCCTAGTCAATTGATTAAATTTTTAGTTTCAATAAGTTCA 

30 AAGAGTAATGACCTAATCCTAGACTTCTTCGCAGGCAGCGGCACAACCGCCCACGCCGTG 
ATGCAGCTTAACGCCGAAGGACAAAACGGTAACCGCCGCTATATCTGTGTACAGCTTCCC 
GAAAAAACCGCTGAAAAATCCGAAGCCCGTAAAGCAGGCTACCCGACCATCTTCGACATC 
ACCAAAGCCCGCATAGAAAAAGCCGCCGCCAAAATCCGCGTCGAACATCCCGATTACACG 
GGCGATTCGGGCTTCAAAATCTTTCAAACGGCAGACAATTTCAGGCAGCATCCGGACAAG 

35 GATTTTTCGCCCGAACAACCGGATTTGCCGCTTAACGATGAATTAAGCGAAGAACAGCTG 
CAAACGCTTCTGACCACCTGGACGCTGTATGACGGGGCGGCACTGACCACGCCGGTTGAG 
CCTGTGCGGTTAGGGGCTTACACGGCGTATCTGTGCGAAAAACGGCTGTATCTGATGAAT 
GCCGGTTTTACTTCCGCCGATTTGTTGGCGTTTATCCGCAAGCTGGACGACGATGCGGAT 
TTCAATCCCAACCGCGTGATTGTATTCGGCAGCAATATGGCAAGCGCCATGCAGCACGAA 

40 CTTGACCAGGCGGTTCGCGGTTATGCCAATAAAAAAGAGATTGAGTTGAATGTGGTTATC 
AGGGTTTGACGGAGGCAATTCATGAGCGGTTTTAATTACGAGAAAAACCAGCCGCACCAA 
ATGCGGGCGGTTTCGGCGGTTTTGGGCGTGTTTGACGGGGCAACGCCCAAATATCGGACG 
GCAGACGAAAATCCCGAACTTTTGTTTGCTGCAAAACAATACGCAAACAATATCCTGAAA 
GTGCAAAGCCAAAACGGTATAGACGGCCGATTCCCCGACCGTTCGGACGACCAAAATATC 

45 CTTGATATTTCCATGGAAACGGGCACGGGCAAAACCTATACCTACACACAAACCATGTTC 
GAGCTGCACCGTTGGCTGGGCGTGTTCAAATTTATCGTGGTCGTGCCGACTTTGTCCATT 
AAGGCGGGAACACAGCAGTTTTTGCAAAGCAAGGCTTTGGCAGAGCATTTTGAACAGGAT 
TTCGGCGGCGATTATGAAGGCGTACGCCTGAAAACCTATGTGGTGGAAAGCGCGAAAAAG 
AATAAGGGCAAAAAGTCCAATGCGCCCATAACGATTGAGCAATTTGTCAAAGCGGAAAAC 

50 AAAAAGGAAATTCATGTGCTGCTGATTAACGCGGGCATGGTTAATTCGTCGTCCATGAAC 
GATACGGGCGACAAGGCATTGAAGGATTTGTTTGACAATCCCGTTGATGCATTGGCTGCC 
GTGCGCCCGTTTATGATTGTGGACGAACCGCATAAATTCCCGACCCGAGATAGCGCGAAA 
ACGTGGGGCAATATCAAACGCTTAAAACCGCAATATATTTTGCGCTACGGTGCAACATTT 
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AACGATGAATATTACAACTTGCTTTACCGTTTGACGGCAGTAGACGCGTTTAACGACGGG 
CTGGTCAAAGGCGTGCGCGTGTTTCAGGAAGAAATGCAGGGCGGCATGGATGCGGCGGTA 
AAACTGGTGTCGTCGGACGGCAAAGAAGCGAAATTTGAATTAAACGAAAAGGACAAAAAG 
CAGACGTTCAAACTGGCAAAAGGCGAAGATTTGGCGCAAATCCATCCGGCTATTTCGGAT 
5 TTGAAAATCGACAAAATGAATAAAACCGTGGTGGTGTTAAGCAACGGCTTGGAGTTGAAA 
ACGGGTGCCGTCATCAACCCTTATTCCTATTCGCAAAGGGTGCAGGATGCGATGATGCAG 
CGGGCGGTTGCCGAACATTTCAAGCTGGAACGCGCGCTTTTGGCAGAACGCGCGCCACAG 
CCCAAAATCAAGCCGCTGACGCTGTTTTTTATTGACGATATCGCGGGCTACCGCAGCGGC 
AACGAGCTTTCAGGCAGCCTGAAAGATAAATTTGAAAGCTGGATTCGCGCGGAAGCGGCA 

10 CGCCGTCTGAAAACGGAAAGCGACCCGTTTTACCGCGATTACCTGCAAAAGACGTTGGAC 
GATGTATCCGCCTGCCACGGCGGCTATTTTTCCAAAGACAATACAGACAGCGACGATAGA 
ATCGAGCAGGAAATCAATGAAATCCTGCACGATAAGGAAAAACTGCTGTCTTTGGACAAC 
CCGCGCCGCTTTATTTTTTCCAAATGGACGCTGCGCGAAGGCTGGGACAATCCCAACGTT 
TTCCAGATTTGCAAACTGCGTTCCAGCGGCAGCACGACTTCCAAGCTGCAAGAAGTCGGA 

15 CGCGGCCTGCGCCTGCCGGTAAACGAGCTGATGGCGCGGGTGCGCGATGTACCGTACAAA 
CTGAATTATTTTGTCGATAGCAGCGAAAAAGACTTTGTGAAGCAGCTTGTCGGCGAAATC 
AAC GACAAT TCTTTTCAG G AAG AAAT C TCCAAAAAG T T T AC CG AAG AG C T G AAAC AAAAA 
ATATTGCAAAAATACCCCGATATCAAACCGCTGGTATTGGTAAACCAACTGTTTTTAGAT 
GGCATCATTGACGACAATGAAAACTTTGCCGAAGACGGCTATGACAAATTAAAAGCCGCC 

20 TATCCCGAAGCCTTCCCCAAAGGTTTGGACAAAGGCAAAGTCAGCAACGCCAAAGACGAA 
GGCAAAGACACCATCATCATGCGCGAAGGCAAATATGAAGAACTCAAAGCCTTGTGGGAG 
CTGATTCACCATAAAGCCGTTTTGCAGTATAAAATCAAGGATGAAGCCGAATTTGCCGAT 
TTATTTACCGCCTATTTGCATGAAAACGCTGCCAAATTCCCACAGGCAGGCATACGCACG 
GCGGTAAACGAAGCTTATATCAACAACGGGCTTATGCTTTCCCGCCGCATAGACAGTTTT 

25 G AAG AT GAAG AT TTTATCCGTT TC AAC ACAAT GACT TACCG AG AG T T T C T G G AAAAAC T G 
GCACAAACGGCAAAAATCCGTATGCAGACTTTGCATCAGGCGTTTTACTGCATCCGCAAC 
GAACTGAACATTGGCGATTTTTTGAATATGCAAACCATCGCCCAAATCAAAAACGGCTTC 
AACCGGTTTTTGCTTCATCATTCCTTCCATAAATTCGAACTGGATTACCGGCTTGTCGGC 
AGCAAAATCCATCCGACCAAATTTACCAATAAAGACGGCAAACCGCGCGCGGTGAAAAAA 

30 GCAGATTTGGGCAGATTTGAAGATACGGAGCACCGGCCTGCCGCCGGCTATCTCTTCGGC 
GAGATTTTCTACGATTCGGATATAGAACATGAAAATGTCGCCAACAACCAAATTGAAGGC 
GTAATCGTATTTACCAAAATACCGAGAAACTCCATCAAAATCCCTGTTGCCGGCGGCGGC 
ACGTATTCGCCCGATTTTGCCTATATCGTGAAAACCAAAAGCGGCGAGATCCTGAACTTT 
GTGATTGAAGCCAAAGGGACTGACGGGGCGGAAGATTTGCGAAAAAGCGAAGAGCGGAAA 

35 ATCAAACATGCCGAAAAGCTGTTTGCCGAGATTTCCAAAGAAATCAAGGTGGTGTTCAAA 
ACGCAGTTTGACGGCkAGAGGATAGCCGAACTGATCGGGCAAAATATGCCCGCAGGCGGG 
CATTCTGAAAACGGGCGTTAAAGAACGAATGTTCGGGGCGCGTGCCGTCTGCTTCGGGAT 
TTTAAAATGCCCTTGGATTCGGATTTCAAGTGCAACACTAGTGTATTAGTGGTTGGAACA 
GATTCAAGAATAAAACACTTGGCGTTTCGTAGCCAAGTGTTTTTCTTGGTCGGTGGTTCA 

40 ACTCATCTTGAACCCTGCGTATCTCCCGATCACTGATGTTACGGAAATCGGTTTGTTTGG 
GGAAGTATTGCCGGATGAGTCCGTTGGTGTTCTCATTCAGCCCTTTCTCCCAAGAATGGT 
AAGGGCGACAAAAATAAGTCTCCGCTTTCAATGCTTTGGTTATTTTGGTGTGTTGGTAGA 
ACTCTTTGCCGTTATCCATGGTAATGGTGTGCACCCTGTCTTTATGTGCCTTTAATGCCC 
TAACAGCTGCCCGGGCAGTGTCTTCGGCTTTGAGGCTATCCAATTTGCAGATGATGGTGT 

45 AGCGGGTAACGCGTTCGACCAAGGTCAATAATGCGCTTTTCTGTCCTTTGCCGACAATGG 
TGTCGGCTTCCCAATCGCCGATACGGGATTTCTGGTCGACGATAGCGGGTCGGTTTTCTA 
TGCCGACACGGTTGGGTACTTTGCCTCTGGTCCATGTGCTGCCGTAGCGTTTGCGGTAGG 
GTTTGCTGCATATTCTGAGATGTTGCCACAACGTGCTGCCGTTGCTTTTGTCTTGGCGAA 
GGTAGCGGTAAATGGTGCTGTGGTGGAGCGTGATCTGGTGGTGTTTGCACAGGTAGGCGC 

50 ATACTTGTTCGGGACTGAGTTTGCGGCGGATAAAGGGGTCGATGTGCTGAATCAGCTGCG 
AATCGAGCTTATAGGGTTGTCGCTTACGCTGTTTGATAGTCCGGCTTTGCCGCTGGGCTT 
TTTCGGCGCTGTATTGCTGCCCTTGGGTGCGGTGCCGTCTGATTTCGCGGCTGATGGTGC 
TTTTGTGGCGGTTCAGCTGTTTGGCGATTTCGGTGACGGTGCAGTGGCGGGACAGGTATT 
GGATGTGGTATCGTTCGCCCTGGGTCAGTTGCGTGTAGCTCATGGCAATCTTTCTTGCAG 

55 GAAAGGCCGTATGCTACCGCATACTGGCCTTTTTCTGTTAGGGAAAGTTGCACTTCAAAT 
GCGAATCCGCCAAGTTCTAATTTTCTAAAGTTTTCACCTTTTTTCCACCAAGGCACAATA 
TAGTTTTTTACAGTGATTTTTTCATCTTTAAGGGTTATAAGACTATCATCGTCTCTTTGC 
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GGAT CAGAAAAT AAAGAC AC C C AT T C C AT CT C T T GAAT ATT AG TAT AT T CAT GGGCTTCC 
G C C T CAAAAC AT AAT GC C G AT T AAAT C AACAAAG CAAT G G T AG AT AAAGC AAAT T T T C T A 
TTTTAGTCTCCTTAATGTTTAATTGAAACGCTGATTTGGGTATTGTCATGCCGATGCGGA 
ATCGGTCTCCGTGCCGGATATATTGTGTGAAGTCTCTCGTCTTTTCCAGTATGCGCCTAA 
5 TATCGGCTTAAGGCAAACGGAGGGGCGGAATCCGTATGCGGCACGCCGCCGTTCCCTGCC 
GTATAATCATATTGTTTGAAAACCTGTTGACGGAGCCGTTATGACCGATTTGTTTGCCCG 
AGAACCCGACGCGCCGCTTGCCGAACGATTGCGTCCGCATACGCTTGACGACGTGGTGGG 
GCAGGAACACCTCATCGGCGAAGGTAAACCTTTGCGCGTGGCGGTAGAAGGCGGCAAGCC 
GCATTCTATGTTGCTGTGGGGGCCGCCGGGCGTGGGCAAGACGACGTTGGCGCGGATTTT 

10 GGCGCAGAGTTTCAACGCCCAGTTTTTGCCTGTTTCCGCCGTATTTTCCGGCGTGAAGGA 
CATCCGCGAGGCAATCGATAAAGCCGAAATCGCTTTGCAGCAGGGACGCGCGACGATTTT 
GTTTGTCGATGAAGTCCACCGCTTCAACAAGGCGCAGCAGGACGCGTTTTTGCCGCATGT 
CGAAAGCGGTTTGCTAACCTTTATTGGTGCGACGACGGAAAATCCGTCGTTTGAAGTCAA 
TCCCGCGCTGTTGAGCCGCGCTCAGGTGTATGTTTTGCAACCCTTGTCTTCAGACGACCT 

15 GAAAAAGCTGATTGCCAAGGTATTGGCTTTGCCTGAATACCAAGAGTTTACGATTGAAAC 
GGATGCGCAAAAATTACTCGTGAATACCGCCGACGGTGATGCGCGCAGATTGTTGAATTT 
GTTGGAACAACTTTTACGCGCCGCCGATACACGTCGTCTGAAAAACTTAACCGCCGAATT 
TCTCGCCGACAGTCTCGGGGCGCAAATCCGCCGTTTCGACAAAGGCGGCGAGAGTTTCTA 
CAACCAAATCTCCGCCCTGCACAAATCCGTGCGCGGTTCGCATCCGAACGCCGCGCTGTA 

20 TTGGTTCTGCCGTATGCTCGACGGCGGCACCGACCCGCGCTACCTCGCCCGCCGCATCGT 
GCGTATCGCTTGGGAAGACATCGGGCTTGCCGACCCGCGCGCCTTCCAAATCGCCAACGA 
TGCCGCCGCCACCTTCGAACGCTTAGGCTCGCCCGAAGGCGAACTGGCTTTGGCGCAAGC 
GGTATTGTATCTTGCCGCCGCCGCGAAATCCAACGCGGGCTACAAGGCATACAACCAAAT 
GCGCCACTTCGTCAAAGAAAACGCTAGCGACGAAGTGCCCGTCCACCTGCGCAACGCCCC 

25 GACCAAGCTGATGAAGGAATTGGGCTACGGACGCGAATACCGCTACGCCCACGACGAACC 
GAACGCCTACTCCGCCGGCGAAAGCTATATGCCCGACGGCTTGGACGAACCGGACTTCTA 
CCAACCCGTCCCGCGCGGGTTGGAAATCAAAATCGGCGAAAAGCTGGAATGGTTGAAATC 
GCTGGACGAAGAAGTATTAAAGGCAAAATGAAGCAATGCTGTCTGAAGCAGAACAGTATG 
GCAAAGCCGGTACACCAAAAAGGCGTATCGGCTTTTTTTCAGGTCTTATCCTGTTTATTG 

30 ATAAAGCCAATAAAGACAACGTGGTATAGTGGATTAAGTTTAAACCAGTACGGCGTTGCC 
TCGCCTTAGCTCAAAGAGAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCC 
GTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATA 
TTAATCGACGCATCGGGCTTGGGCGAAAAAATTAAAGACGGCAAAAAAACCGTACTTTCC 
CGCGAAGAAGAACAAAAAAATCTGCAATACCTTCACGCACAAACAGGCAGTGGAAGATTT 

35 CAGTGTGGTAATCGGCTACGATGAAATCAAAGCGAAGAATCACAGCTTGTCGGCGGGGCA 
GTATTTCGAGGTAAAGATTGATTATGTGGATATTTCCGCCGACGAATTTGCGCAAAAAAT 
GGCGGGATTTTCAGCGGATTTGGATAAACTTTTCGCCGAATCTGCCGAATTGGAAAAAGA 
GATTAAGGATAGATTGGCGATGTTGAAATTCAATTCATAAATACCGATGAATGAAACCGG 
TCAAACTTAAAATGCCGTCTGAAAGCCTTTCAGACGGCATTTTGTTTGGTTTGGAAAATA 

40 CTTATGCCGTTCTTTCCCTGAAAGAGAGAATCCAAAAAACCAAAGCCACAGGAATTTATC 
GGAAATGACAAAAACCCGACGAACCGGATTCCCGCCAGCGCGGGAATGACGAATTAGAAG 
TTACCCGAAATTTGAAAAAACAAAATCCAACCCAACAGACCGGGTTTTCGTTTGCACGGA 
AATAATGCAATAAATAAAGCAAATATAAAGTATTTGAATTTACTATATTATTTTTCCGCT 
TCTTCAAAGCCGACGACTTCCAAACCGAAGCCGGTCAGGCCGGTGAAAGATGAGGGCTGC 

45 CCGAGGACGCGCAGTTTTTTGACGTTGAGGCCGGCGAGGATTTGTGCGCCGATGCCGTAG 
CTTTTGCTGTCCCATTTGTAGGCTTGGTTTGCGCCTTTGGGTAGGGTTCGGTCGAGCAGG 
GATGCGCCGTCTTCGGTGCGGTGTAAGAGGATGACGACGCCGCTTTCGGCTTGTTGGATG 
TGCTCAAGGGCTTTGGGCAGCGACCATGAATGGCGCGGGTTGGCTTGAATGAAGTCCATC 
ACACTGAAGGGTTCGTGGACGCGGACGAGGGTTTCGGTGTCGGCGGCGGGCGTGCCTTTG 

50 ACGAGGGCGAGGTGGGTTTCGCCGGAGAGTTTGTCGACGTAAACGTGTTGTTGGAACTCG 
CCCCACGGGGTTTGTACAGGCGCATTGCCCATGTCTTCAAGCAGGCTTTCGGTACGGCTG 
CGGTATTCGATGAGGTCGGCAATCGTGCCGATTTTGAGCTTGTGTTCTTCGGCGAATTTC 
ATCAGTTCGGGCATACGCGCCATCGTGCCGTCGTCGTTGATGATTTCGCAAATAACGGAG 
GCAGGAATCAGCCCGTTCATTTGCGCCAGGTCGACGCCGGCTTCGGTGTGTCCGGCGCGG 

55 ACGAGTACGCCGCCTTTTTGGGCGCGAAGCGGAAAGATATGACCGGGTTGGACGATGTCT 
TCGGGTTTAGCGGTCGGGGAAACGGCGGTTTGAATAGTCAGGGCGCGGTCGGCGGCGGAA 
ATGCCGGTGGTAATGCCGTGTGCGGCTTCGATGGAGACGGTAAAGTTGGTGCCGTATTGC 
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GGCAGGCAGACCAAGCCGCGCGCGTGTTTGATCATGAAGTTGATGGCTTCGGGCGTGACG 
AATTGCGCCGCCATCAGCAGGTCGCCTTCGTTTTCTCGGTCTTCGGCATCGGTGATGATG 
ACCATTTTGCCGGCTTTGATGTCGGCTAGGATTTCGGGGATGGGGGAGATATGGGACATG 
5 GTGTGTTTTCCTGTGTGTTCGGACGGGCGGGCGGTGTGTTCGGTATCGAGCCAAAAGGCG 
GGCATTTTTGCCGCCTGTTCGATTTTACGGGCTTTTTTCTCGCCGAAGGATTTGTTTTTC 
AAAAGGGCGGAGAGTTCGCCTGTGTTGAGGGCAACGGCTTCAGCAAAACGAGTTTGCAAA 
CCGCCGTAGTATTTTTCTATCCACTGCCGCAGGTTGTGGCGGCGCAGACCGGCTGTGTCG 
GTCATCGTTTCATCCTTTGTAGAAATCGGATGTAGCGGATTGTAATCGCGTATTTACCAA 

10 AAAGCAAATCTGTTTTTTTCGCCAAACCGAATTATTTGCTTTTTGGTAAACAGATGCCGT 
CTGAAGCCGGATTCGTGGCTTCAGACGGCATTGCCGCAATCCCCGCCGGCGGGGCGGCTG 
TTTCTTCCCGCCCGCTTCCGATTCGGGGTTTGCCGGAAGCTTATTCCGAAAAAAATTTCT 
GATAAACGGCCTTGATTGCCGGGTACAGCATAGGCGGTACGAGCAGGCGCAATATCGGCA 
ATCCTATGATGAATGCGGTCTTCCCGATAAAAACCGGACGGATTGCCTTCGCGCCGAATA 

15 TCTTTCTGCATTTTTCTTTAAATGAAAAATATTTCCGGTAGATGAGGATAATGTTTTTGG 
AAAAATAAAGCCTTACCAATATAGACCTCAGATAGCCGATATTGTCGAAGACAAATTTTT 
GCAAACCGCCGTAGATGGGGGAATTTTTGTTTTCGACTAAAAAATCCACACCCCAGTCGA 
GATGCGTCAGCACATCGCTGAAATTTTTGTATTTGATGTTGTGGCTGATAGAGCCGCCGA 
GAACGCGGTACTGGTAAAAAGGGTTATCGTAAAAGGCAAAAGTCTTGATAAAACGCGCCA 

20 ATTGCAAACTGTACGGGAAATCCTCGTGAATGTATCCTTTTGGGAAAAACAGATTGTTTT 
TAATGATGATTTCCCGCCTGACAATCTTTGTCCACGCGTTGGCGATATAGTACCGCCCCT 
CCACCAGCGTTTCAAAATGGCGGACAAAATCATTATCCGAAAAGTCCGCCCCTTTGGGGA 
TGTCGCGGTAATTGAAGGACGAGGGATGCAGGATCAAATCAACCTTTTTGTCTGCAAGTT 
GTTGTAAATCAAAGAGAATCCCCCCCCGCGTTTTTTGAACGGTTGGTATCGGCCCAATAA 

25 TCGTCGCTGTCCAAAAAGATTAGGTAATCGCCTTTTGCCGCCCGGATACCGGCGTTGCGG 
GCATCCGACAGCCCGCCGTTTTCTTGATGAATCACTTTTATATGCGGATATTTGCCTGCA 
TATTCGTCGCAAATCTTCCCGCAGCCGTCCGGCGAACCGTCATCGACCAAAATCATTTCA 
TAATCGGCAAAATTTTCGGCAAGCACGGAATCCACGCAGCAGCGGAGGTATTTTCCACAT 
T G T AAAT AG GG AC GAT G AT GGAG AAAATC AT AAAT ATC AAT CCAT TAT AT T AAGAT G T T T 

30 GCGCGTATGCCTCAAACCCGCGCTCGCAATGCGTTTGCATCCGCACCCTGTAACTTTATA 
TAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAGTACGG 
AACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGG 
CAACGCTGTACTGGTTTTTGTTAATCCACTATAAAACTTATTGCTTTATCAAGGTATGGA 
AACCTGTTTCCCGAAAGGCGGCGCAGGATGCCCGTTCCCTGCAACTTTGCCTTATTCCGA 

35 CATCAGATGTCCCAGCTTGTCTGCTTTGGTTTGGAGGTAGCGTTTGTTTTCAAGGTTTTC 
CCCGACGTGCAGGGGGATGCGTTCGACCACGTTAATCCCCGCATCTTTCAGGGTTTGGAT 
TTTTTCGGGGTTGTTGGTCAGCAGTTTGACCGAGCGGATGCCCAGATATTCGTAGATAGA 
TTGCGCCAAACGGAAATCGCGGGCATCGACGGGCAGCCCGAGTGCCAAATTGGCTTCAAC 
CGTATCCATACCTTGGTCTTGCAGATGATAGGCGCGGATTTTGTTAATCAGCCCGATGCC 

40 GCGTCCTTCCTGACGCAGATAGACGATGATGCCGCGCCCCTCTGTCTGTACCGCCCTCAT 
GGCCGCTTCAAGTTGAGGTCCGCAGTCGCATTTTCTCGAGAACAGCGCATCGCCCGTCAG 
GCATTCGGAGTGGATGCGCGTCAGAACCGGATTGCCGTCTGAAAAATTACCGACGGTCAG 
CGCGACGTGTTCCTGCCCGTTTGCCTCTTCAAAGCCGTGCATCGTAAATACGCCCCATTC 
GGTCGGCAGGCGGCAGGATGCCACATGGTTCAACATTTCAGACATCTTCACTCCCATCTT 

45 TTCCGGCAGACATACCCAACAGCAGTTTCAAAGGTTCGGACAAAGCCAAGGCAAGAGCCA 
CCCATTCCACCTGTGCTGCCGTACCCGCACACTCTGCGCATTCAAATTCCACATGAACCA 
CGCCCAACACACCGCCACTTTCCGTGCAGACCGGAATGGAAATTTGCGCCGCCGAAGCAT 
GATTGCGTTCTCCCGAAAGCTCCCCCAAATCCAACCAACGGCGTACATCCGAGGCAACAT 
TCATCCAACCGCTTTGCGCCGAACGGCAAGCCAGCGAAACCTTGCCTGCCGCTTCATCCA 

50 AATCCCACAGGTTTTCCAAAACCTCGCCCTGTCGGGACAGGCATATCAGTTGGAAAGCCT 
GGTTTTCAGATGGCATCAAGGCATAGACCGCCGCACTCCGCACGCCTGTCGAGCGCGAAA 
ACACCGAATCCAAAGCCATGAAAAGCCGTTTCAGTGCATCTTCGCGGACATTGTCGCACG 
ACAGGTAATCGGCAAGTTTCCAACCCTCATCACTGCGCCACAAAACCGAACGGTCTATCG 
AAGCCGTCCCCATATCCATTACCGTCTGCGCCGTCAGATACGCCGCCCGAACCTCGTCAA 

55 GCGGCAGCTTCAAACCCTGAGTCAGCAGAAAATCCTTAATCAAAGCAGCAGGCATACCCA 
AATTCCGTCAATAAAAACAAAAAACCGCCCGATTCCGATGTCAGGCGGACGAAAAACAGA 
TTTTACCGCCCCAAACCCCAAGCCATCAACAGCCCCGCCGAAAACCTTGCACAAAAAAAC 
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AAAATCTGTATAATCGTCCAATTCCCATGCGGACGTGGCGAAATTGGTAGACGCACCAGA 
TTTAGGTTCTGGCGCCGAGAGGTGTGAGAGTTCGAGTCTCTCCGTCCGCACCAATAATGA 
TAAATAAATTATATAGTTAATGCTTATCGGGACAAATTAGTGCCACAAAACATAAGTCGT 
CTGCTTTTCAGCGGGCGGCTTTTTTATCTGCCTATATGTTTCAACACGCAGAACGGTACA 
5 TAAAGTGCCGCCATTTGTTCCGCACCGAATCGGAAACGGGTGCTTCCGCACGCAATCAGA 
TTCACCACCCCTAATGCCGGGGTTTCAACCGGAAAGAAGAAAATATTGATTTTGATGATG 
GCATCAAAAAACCCCTTCCGCTCGTCTGCCAAAAGGAATGGTTAAGAAAAGCAATGCGTC 
TTTTGATGGAACGCGATATATAAGGAATTGAGGGGAAGGGCAGGCGGGTTTCTGCCCGTT 
AATCCTGCGGACGGTCCCGCCAAACCCGACACGCGCGGGCATATGGCGGACTGTTTACAA 

10 TATTGTCTAAAAATCTGAACCTGCAAACGTGAAATAAGGTAGAATACGCCCCGTTATTTT 
ACCGTCCAATCCCCATTTACCAAGGAAAAACGATGAGTACTTCATTGAGTTACCGCGATG 
CAGGTGTCGATATCGACGCAGGCGACCAACTGGTCGAAAACATCAAACCGTTTGCCAAAC 
GCACGATGCGCCCGGAAGTATTGGGGGATTTGGGCGGTTTTGGCGCATTGGTCGAAATCG 
GCAAGAAATATCAAAATCCCGTATTGGTCAGCGGTACGGACGGCGTGGGTACCAAGCTCA 

15 AGCTTGCCTTTGATTGGGATAAACATGATACGGTCGGCATCGACCTTGTTGCAATGAGTG 
TCAACGATATTTTGGTTCAAGGGGCTGAGCCCTTGTTTTTCTTGGACTATTTTGCCTGCG 
GTAAATTGGATGTTCCGCGCGCGACCGATGTTATTAAAGGCATTGCCCAAGGTTGCGAAG 
AATCCGGTTGCGCCCTGATTGGCGGGGAAACTGCCGAAATGCCGGGTATGTATCCCGTCG 
GAGAATACGATTTGGCGGGTTTTGCCGTCGGCGTGGTGGAAAAAGAGAATGTCATTACCG 

20 GCCGCAGCATCGGCGTAGGCGATGTGGTATTGGGTTTGGCTTCCAACGGCGCACATTCAA 
ACGGCTATTCCCTTATCCGTAAAATCATCGAACGCGACAATCCCGATCTGGATGCCGAGT 
TTGATAATGGCAAAACCTTGCGGGAGGCTGTTATTGCGCCGACCCGTCTGTATGTGAAAC 
CGATTCTTGCCGCTTTGGAAAAATTTACCATTAAAGGTATGGCACACATTACCGGCGGCG 
GCATTACCGAAAACGTGCCGCGCGTGTTGCCTGAAAACACGGTTGCACAAATCGATGCTA 

25 AATCGTGGGAATTGCCCAAGCTCTTCCAATGGCTTCAAAAGGCGGGCAATGTGGAAACCC 
AAGAAATGTACCGAACCTTTAACTGCGGCATCGGCATGGTCGTTATTGTTGCTGCCGAAG 
ATGCCGATGCGGTTCAGGGTCTCTTGGGTGAACAAGGTGAAACAGTTTACCGTTTAGGTT 
TGATCCGTGAGCGTCAGGGAGACGAGCATCAAACCCAGGTTGCCTGATTGCTTCTATAGC 
GAAATGCCGTCTCAAACATGGGTTTGGACGGCATTTTTATAGAGGATGGCGGATTCGCAT 

30 TTGAAGTGCAACTTTCCCTAACAGAAAAAGGCCAGTATGCGGTAGCATACGGCCTTTCCT 
GCAAGAAAGATTGCCATGAGCTACACGCAACTGACCCAGGGCGAACGATACCACATCCAA 
TACCTGTCCCGCCACTGCACCGTCACCGAAATCGCCAAACAGCTGAACCGCCACAAAAGC 
ACCATCAGCCGCGAAATCAGACGGCACCGCACCCAAGGGCAGCAATACAGCGCCGAAAAA 
GCCCAGCGGCAAAGCCGGACTATCAAACAGCGTAAGCGACAACCCTATAAGCTCGATTCG 

35 CAGCTGATTCAGCACATCGACACCCTTTATCCGCCGCAAACTCAGTCCCGAACAAGTATG 
CGCCTACCTGTGCAAACACCACCAGATCACGCTCCACCACAGCACCATTTACCGCTACCT 
TCGCCAAGACAAAAGCAACGGCAGCACGTTGTGGCAACATCTCAGAATATGCAGCAAACC 
CTACCGCAAACGCTACGGCAGCACATGGACCAGAGGCAAAGTACCCAACCGTGTCGGCAT 
AGAAAACCGACCCGCTATCGTCGACCAGAAATCCCGTATCGGCGATTGGGAAGCCGACAC 

40 CATTGTCGGCAAAGGACAGAAAAGCGCATTATTGACCTTGGTCGAACGCGTTACCCGCTA 
CACCATCATCTGCAAATTGGATAGCCTCAAAGCCGAAGACACTGCCCGGGCAGCTGTTAG 
GGCATTAAAGGCACATAAAGACAGGGTGCACACCATTACCATGGATAACGGCAAAGAGTT 
CTACCAACACACCAAAATAACCAAAGCATTGAAAGCGGAGACTTATTTTTGTCGCCCTTA 
CCATTCTTGGGAGAAAGGGCTGAATGAGAACACCAACGGACTCATCCGGCAATACTTCCC 

45 C AAACAAAC C GAT T T C C G T AAC AT C AG T G AT CGGG AGAT AC G C AGG G T T CAAG AT GAG T T 
GAACCACCGACCAAGAAAAACACTTGGCTACGAAACGCCAAGTGTTTTATTCTTGAATCT 
GTTCCAACCACTAATACACTAGTGTTGCACTTGAAATCCGAATCCAAGGATTAACAAAAA 
TCAGGACAAGGCGACGAAGCCGCAGACAGTACAGATAGTACGGCAAGGCGAGGCAACGCC 
GTACCGGTTTTTGTTAATCCACTATATATTGATTGATATGAGGGTGGGTTACACATGCTT 

50 AAACGATATAAGCCATTGTATATTTATGGGATTCGGAATGGAACATTTTACCCTGCATTA 
GTATTTCCGCTTTTTATTATGCCGTCTGAAAATATCATGATGATGCGTTTTCAGACGGCA 
TAGCTGATATTGCAGTATCAGATAGGGGCAAACGGAAAACACTAAACCGAACAATATTAC 
TGCTATGCCAAGCGTACTTATGGGGGCATAAACTTACATGCTTGGTCTGTTATCCGAATG 
ACCGTACGGGGATTAAAACCCCTAATATGCCGTCTGAACGCCTATTCCGGCACAGGTTGG 

55 GGGACGTTGTGCCGGATGGCGTAAACGGCGGCCTGCACCCGGCTGCTGAGGTTGAGTTTG 
CGGAGCAGGTTTTGAACGTGGACTTTGACGGTGGATTCGGCAAGATCGAGGTGGCGGGCG 
ATGATTTTGTTGCTGTGTCCTGCGGCGAGATAGCCCAAGATTTCCAGTTCACGAGGGGTA 
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AGTGAGGAGAGTGCCTGCGTCCCTTGGGCAGGTTGGGGGGAAATCAGGCTTTTGACGAGT 
TTGGCGGTCATCTCGGGCGAGAATACATTATCGCCTTCAGCGGCTTTGCGTATGCTTTCG 
AGCAGAAAGTCGGCGTTGATGTTTTTCAGCAGGTAGCCGCGCGCGCCGATGCGCATACAT 
TCGGTCAAATCGTCGCTGTCTTCGGAAACGGTCAGCATAATCACTGCCTGCTGCGGATTG 
5 ATGCTGATGATTTGGGAGAGTGCTTCGCGTCCGTTCATACCGGGCATATCAAGGTCAAGC 
AGGACGACATCGGGTTGCAGCCGACTGATCATTTTGATACCCGAGAGGCCGTCTGCGGCT 
TCGCCGATGACTTCAAAACCGTGTTGGCGCGACAAAAGGGCTTTAATGCCGCTGCGGAAG 
AGGGTATGGTCGTCTATCAGAATAATTTTAATAGTCATTTCAAGCTTTCTTCAGATGCAA 
CCGTCAATGAGACGGTGGTTCCCTGTTGAGCTTGGGAACGGATTTCTAAAACGGCATGGA 

10 TGCGTTTGGCACGCTCCTGCATGATGTGCAGTCCGACATGGCTGCCCGTGGGTTCTCCTA 
TTTTCTCCGTGTCGAAACCTTGTCCGTTGTCTTGGATGGTCATGGTAAAGCGTCCGCCGT 
GTTCGGAAAGGGTGAATTTTACATGGGTGGCGCGGGCGTGTTTGCGGATGTTGGACAGGC 
TTTCCTGCAGGATAAAAATCATTTGGAGCTGCGCTTCCTGAGGCGGCAGGAACGAACCGT 
TTTCCCAGGCGGTTTCGACCGTTATCCCGGTTTGTTGCGTAAAGCGGGCGAATAGGTCGG 

1 5 CAACGGCTTCGGGAAATTCTTTATTGCTGATTTTGGTACGGAAGTTGAGCAGCAGTTCGC 
GGACATCTTCATAACATTCCTGCACGCCTGTTTTGATAAAGCTGATGTTTTCTGCGGCTT 
CCTCCCGTTTGTTTTCGGCAAAGGCGGTTTCCAGCATCTGTACCTGTAGGTTTAGGAACG 
TTAATGCTTGTGCGATGCTGTCATGTAATCCTTGCGCAATCAGGTTGCGTTCCTGCAATA 
CTGCAAGCAGGCGTTTTTCTTCCTCCTGTTTTGCGCCGGCAAGCGATACGCCCAATTGCC 

20 TGCCTAGTGTTTGAAGCAGGATGCGGTCGTCTTCATCAAGAGAAATGCCGTTTGGAAAGC 
TGAGCAACAGCCTGCCCAATGTTTCGTTCTGGTACTCAATGGGGAAGATTTCCTCATGGT 
ACTTCCCCAAATCCGAAGCTGCTGTGCCGCAATCCGCATGATGAATGGAAACATAAACAT 
CGGATCCGCCGTCCAAACAAACTCTGCCGGAATCTGCTCCTACGGCGGGCAGGATACGGT 
TTAGAAAATGTTCTGCAGCCTGTTGCGGTATGTAGGATTGGTGCAGGTCCCGTGTAGTTT 

25 GGTACAGCAGGGTCAGGTTTTGATTTTGTTTTTCGAGACTGCGTGTCTGCTCGGCGACTT 
GTCCTTCCAAATCATCATATAAAATTTTCAACCTGCCGCCCATTTGATTGAAACAACGCC 
CGACCTGTTTGAATTCCGGCGTACCGCCTTCGGGAACCGGAATATCGAAACACCTCCGTC 
CGATGCGTTCCGCACCTTCCCTTAACGCCTGCAGCGGCCGGATAACCCAAATCTGGTGCC 
AAAACAGCATCAGTACAGACGACACCAGCGTCATCAACATAATTGCCCATTGAAAACGCC 

30 TGAGCCACCATGTGTTTTTTTCGTTGGCATTTTCCAATGCCTGCAAAAACAGTTCGATGT 
TTCCGGCAAAGCGGTAGAGATCGACCTGAGTCGGTCGCCGGTAGGACTGGAGCGGGGGGA 
GGATGTGTGCCTGCCAATCTATAATCAGCATGGATTGTATCAAATCATAAGCAAGAGGGG 
TGTCCGAAGGAATCAGCGGATGGATGGCATCGCTTTGGGCAATGCGTTTTAAACTTTTTT 
CAAATTCGGCAACCTGATTGTCAATTTGCGCACGGGGCGAGCCTTCACCCGCCATGTATG 

35 CCAGACGGTATGCCTGCATTCTCAAGTTGCCCGCCTCTTCGATGACGGAGGCCGCGTTTT 
CCAGACGCAAAGAGAGCAGCAGTGTCAAAACGACAGACAATGCCGCCAACCCGACCCACA 
GTCCGGTCAGGAGTTTCAGGCGCAGGGAAAGGCTGATGCCGTCTGAAAAACGGGCTGGCA 
GTATCATGCTCGGCGAAAAATTGTTCCAAATAATGCAAACAATATCATTCTTTGGAATTA 
GATACAACTGCTCAGAAAGAATTGGTTAAGGAAAACTTAATCCGCACCGCTTCAGTGTTA 

40 AATCATGTTATGATAAAATTCAGATAATATGAATTTATTTGCCGTCTGCTTCAGACGGCA 
TTTTGAGTCATTGGGAACGGCAGACTGCAATCATGAAAACCTCGAACTTTTCCAAGAGAA 
CATCCGCAATGAAAACTTTTGCCCTGATACTGGCCGGCGGTCAGGCGAGCCGTATGGGAG 
GCGAGGACAAAGGGCTTGCTCTTTTGGGGGTAAGGCACTGATAGACCATGTCATCGACAG 
GGTCAGGCCGCAGGTCAGCCATATCGCCATCAGCACCAACCGGAATTTGGAAGAATATGC 

45 TCGAAGAAGTCCGCATATTTTTCCCGATGCGCGGCAGTGGCAGCATTTCGGCCCGCTTTC 
GGCATTGTGTACCGCAGCCAACGATTTGCAGTTGGCGGCTGCTGACTGGCTTTTGGTTGT 
GCCGTGCGATATGCCGTATCTGCCGGACGATTTGGTGGCGAGGTTTGAAACCGTGTCGAA 
ACGCACACCGTTGTGCAATGCGTATTATGTGGAAACGCCGATAACGATGCACTACAACAT 
TATGTATATCCGCCCGCAGATTCTGCAAAGCGCGATTCCCTATCTGTTTTCGGGTATGAA 

50 AACATTAAGAAGCTGGTTGCAGCAGCAAAGGGCGCGGCCGGTCAGATTCGAGTTTGACGG 
GCATTTTGCCGACTTGAACACGCAAATCGATTTGCAGGAGGGATAAGGGCAAGACCGCCG 
ACCGGCGTGGAAAGGAAAGGTCAAGCCATACCGGGCGGTTTTTGCCCGAATCGGAGGCAT 
AATGCTGTCTGAAGGCATTTCAGACGGCATTTTTCGCGGGGAGATGCTACAATTTGCACC 
ATTTTTACCGACACAGGGAAACAGGATTATGTTTACAGGCATTGTTCAAGGATTGGGAAA 

55 ACTGACGGCAATCCACCGCCCGTCGGAGGCATTTCACACTTATGTCGTCGAGCTTCCGCA 
AGAGGCGGCGGACAATCTGCAACGCGGCGCATCGGTCGCCAATAACGGCTGCTGCCTGAC 
GATTACCGAAATCGAAGGAAACCGCGTCAGTTTCGATTTAATGGCGGAAACTTTGGCAAA 
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AACCAATTTGGGGCTGCTGAAGGAAGGCGATTGCGTCAACATCGAACGGGCGGCGCGTTT 
CGGAGACGAAATCGGCGGACACGTCATGAGCGGACACATTATGGCAACCGTGCCTATTGT 
CGAAATCGAACGGGACGGGTTCAACCGCACGGTTTGGTTTTCGCTCCCGCATGAACTCAA 
ACCCTATATCCTGACCAAAGGGTTCGTCGGCTTGGACGGTTGCAGCCTGACCATAGGCAA 
5 AGTCGAAGACGGCCGTTTCAATGTCCATCTGATTCCCGAAACTTTGGAACGGACGCTGTT 
CGGCAGCAGAAAGGTCGGCGACAGGATCAACATCGAAATCGATCCGAATACGCAGGCAAT 
CGTCGATACCGTCGAACGGCTGATGGCGCAAAGATATGCAAAGTGAGGCAGAGATGGAAT 
TGAACGAATTTCTCGATAAAGCCTATGCCGTTTTGCGGCGTTTGGATGCCGTGCTTCCGC 
CCGAACCCGGGCATACGGATTGGAACGCGCTTGCCTTCCGCTGGCAGAGTGCGGGCAAAA 

1 0 AAGGTTTTTTGGAACACTTGCCCGATCCGCACACCTTTCCCTTGGTAAGGCTGGCGGGAG 
TCGGCAGGCAAACCGAATTGCTGGTGCGTAATACCGAACAGTTCATTGTCGGCAGACCCG 
CGAACAATGTATTGATGAGCGGCGCGCGCGGAACAGGCAAATCCTCGCTGGTCAAAGCCC 
TGCTACACGAATATGCGGATAAGGGATTGCGCCTGATCGAAGTCGATAAAAGCGATTTAA 
TCGGCCTGCCTTACCTGTTGACGCTTTTGAAGGAATGTCCGGAAAAATTTATCGTATTTT 

1 5 GCGACGATTTGTCGTTTGAAAGCGGCGATGAAACCTATAAGGCATTGAAAACCGCGTTAG 
ACGGCGGTCTGTCTCAACGTTGCGCCAACGTTTTGGTTTACGCGACTTCCAACAGACGGC 
ACCTGATGCCCGAATATTTTGACGAGAATGCCGGTACGACGGGGATGCGGGGGGAAATCC 
ATCAGAAAGAAGCGGTGGAAGAAAAAATATCCCTGTCCGACCGATTCGGATTGTGGCTCA 
GTTTTTATCCGTTCGATCAAAACGATTATCTGGCGGCGGTGCAAAATTGGCTGGAAGATT 

20 TCGGCGTGCCGTATGATGAAACCGCACAGATGGCGGCATTGCAGTGGGCGCAGACGCGGG 
GCAGCCGTTCGGGACGTTCCGCGTGGCAGTTTGCCTGCGACTGGGCGGGCAGGCTGCCGA 
AACAACGGGCGTTGTGAGCGTTTCGGGGATTATTTGAGGCAGGAAGAAAGCCACATTTGC 
TGCTGTTGCGGTGTGAGGATATGGAAGAACCGGTGTTGGATTTCCAATTCGTCCACCGCA 
AAATCCATACCGGACAAATAGCGGCTTTCGACATAATCGCGCGCCTCGTTCCGATTAAAA 

25 ACATCCGAGGAAATGATTTCGACGACAGACCGGCGGCGGCTGTGTTCGGAATGCATAACC 
TTCAAACGCGCCCTGTCGCCCGCCATTTTGAAGGCGGTGCGGATTTTACGCAGCTCATTG 
TGCTGACTTTGGGTCAGCCCGAGTCGGCGTATGTCGCAGTTCGGTTGAAAATCGTTCGGG 
GGGATATAAGCCGTGGCGGCGTGGGAAAGCTGACAGGAAAGCAAAGCCATACTTAAAAAA 
GAGGCGGCAGGTTTGGCAAAACGGCAGGGAGCAGGCAGTGGCACGGCTTTTCCTCTTGTT 

30 GGAAATTTTAGGAAATATACTAGATTGACGTGTGAAAGATGGTATTATCGCGGTTAACTT 
TTGTTAATAATGCGTACGTATGTCCGGCAGGCAGACATAACGGCGGAATCGGAACGTATA 
GTGGATTAACAAAAACCAGTACAGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCT 
AAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATCTGTACTGTCTGCGGCTTCGTC 
GCCTTGTCCTGATTTTTGTTAATCCACTATAAAAGGATATTGAAGGAAAAAACATGACTA 

35 CTTACCGTATCGCACCCAGCATTTTATCGGCAGACTTTGCCCGCCTCGGAGAAGAGGTGG 
AAAGCGTCATTGCGGCAGGTGCAGATCTGATCCATTTTGACGTGATGGACAACCATTATG 
TGCCGAACCTGACCTTCGGCCCTATGGTTTGCGCGGCGTTGAAGCCTTATGCAAGCGTGC 
CGATTGATGTGCATCTGATGGTCGAACCCGTTGACGACCTGATTCAGTCGTTTGCCAAAG 
CAGGAGCATCAATCATCACGTTCCATCCCGAGGCGAGCCGCCATATCGACCGCAGCTTGA 

40 GCCTGATTCGTGATATGGGCTGTCAGGCGGGGCTGGTGTTGAATCCGGCAACGCCCGTAT 
ATCTGTTGGAAAACGTATTGGACAGGCTGGATATGGTTTTGCTGATGTCGGTCAACCCCG 
GATTCGGCGGACAAAGCTTCATCCCGCACACCCTTGAAAAAATCCGCCGGGTGCGGGCGA 
TGCTGGATCGGTACGAAGCACAAAGCGGGCGGCACATCGCCATCGAAGTGGACGGCGGCA 
TCAAAACCGACAATATTGCCGCCGTTGCCCGAGCTGGTGCGGATACCTTTGTTGCCGGTT 

45 CTGCGATTTTCGGCAAACCAGACTATAAGGCGGTGATTGATGCGATGAGGGCGGAACTGG 
AAAAAAGCGGCAGGCTGAACCTTGCGCCAATGATTGAAATAGAAATGCCGTCTGAAAATT 
AGCTCTGTTTCAGACGGCATTGCGTTATTTTTCGACGGGCAGCCCGAAATGCAGGTAGGC 
GCGTTCGGTCGCCATCCTGCCGCGCGGGGTGCGTTGCAGGAAGCCTTGTTGGATAAGGTA 
GGGTTCGATAACGTCTTCGATGGTGTCTGTAGATTCGCCGATGGCGGCGGCAACATTGTC 

50 CAAACCGACCGGGCCGCCGCCGAATTTGTGCAAAACGGCTTCGAGAAATTTCCTGTCCAT 
CACGTCCAGCCCCTGCGCGTCCACGTCCAGCATACTTAAAGCGGCATCGGCGATGCCGCC 
GTCGATTGTGCCGTTGTTTTTCACGTCGGCGAAATCGCGCACGCGTCGCAACAGGCGGTT 
GGCGATGCGCGGCGTACCGCGGCTGCGTTTGGCGATTTCTTCCGCGCCTTCTTCGGACAT 
ATCGAGCTGCAACAGTTGTGCCGAACGGCTGACGATGGTGGTAAGGTCTCGGTTTTCGTA 

55 AAACTCAAGGCGGGAGACGATGCCGAAGCGGTCGCGCAACGGATTGGTCAGCATACCGGC 
GCGGGTGGTCGCGCCGATGAGCGTGAAGGGCGGCAGGTCGATTTTGACGGAACGGGCGGC 
GGGTCCTTCGCCTATCATAATGTCGAGCCGGTAGTCTTCGAGCGCGGGATAGAGGATTTC 
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TTCGACAACAGGGCTGAGGCGGTGGATTTCGTCGATGAACAATACATCGTGCGGATCAAG 
GTTGGTCAAAAGGGCGGCGAGGTCGCCTGCGCGTTCGAGGACGGGGCCGCTGGTTTGGCG 
CAAATTTACGCCCAATTCTTTGGCGATGATGTGCGCCAGTGTGGTTTTGCCCAGTCCGGG 
CGGGCCGAAGAGCAAAACGTGGTCGAGTGCTTCGCCGCGTTTTTTGGCGGCTTGGATGAA 
5 AATGGCAAGCTGTTCTTTGGCTTTGTCTTGCCCGATGTAGTCGTCCAGCGTTTTGGGGCG 
GAGGGCGCGTTCGAGCAGTTCTTCCTGTGCGGAGGCGGTTTGGGCGGCAACGATGCGTTG 
CGGTTGCGCGGCGGTCAGGTTGTCGGTTTGCAGCATAGTGTTCCCTTTGTCGGGTATGCC 
GTCCGAACGGTCGGCGGCGTTTCAGACGGCATTGAAAAGATAACGGTCAAAAGCGTTTTA 
TCCGCGGGTTTCGCGCCAAACGAGATAGTCGCGCAGGGGCGGCATAGGCGGGTTGATGCA 

10 GTGGGGGCAGATGCCGGTGGTGTCTTCGTCGTCGCTGTCGATGTGGTAGGCGTTGGGGTC 
GAAGCGGATTTGCTGCATGACGGCTTGCGCCAATGCCTGCGCCTGAACAACGTCGAAATT 
GAATTTTTCGAGGATTTCGTTCAACAGGCGGATTTCGCCACCGCTAAATTCCGCACTGTG 
TTTGAGGATGAGGCGTTGATAATCTTCGTTGTTGATTTTAGGCAATAAATCGGTTTTCAG 
GGTCATGATTTTATGTCGGGGGCGGAATGGCTGAAGCGTGAATTATAGCGGATATGGCGG 

15 CGGCTGTTGCAAAGCTTGGATTGGGTATCGTCCTCAAAACTTTATAGTGGATTAACAAAA 
ACCAGTACAGCGTTGCCTCGCCTTGCCGTACTATCTGTACTGTCTGCGGCTTCGTCGCCT 
TGTCCTGATTTTTGTTAATCCACTATAAAAGTGGCTGCATTGGACGTTTTAATGTTTTTC 
TGTTTTGTCTTGCGCCGCTCGAAACGCTTTTTGCAATGGGGCGATTTGTGCCAGCCGCGC 
CCGGTCGATTTGTTCGGCGATAAGGTGCGCTTTTCCCTGTGCGCGGCATTCGGCGGCGAT 

20 TTTGCCCGAATCCGCCTGATTGGCGGCTTCGAGTAAGGCGAGCCAGTGCGCGCGTTGCGG 
GTAGGGCGTGTGTTCGCGGTTCAGACGGCCTTGCGTGTCGGCAATGCAGACGTTCAATGC 
CGTCTGAAAGCGTTCGGGTCGTCTGAAAGCGTCGGTTTTTTTCAAAACGTTCAGAATGGT 
TTGGCTTTTAAGCTGTCCGACTTGGTGGAAAATAATGTGCCAACGGCAAACCAATTCGGC 
AAGCTCGGCGCAATGTTTCGGCGCACGCAGCCGCTGATTGACTTCGCGCACGGGTTCGAC 

25 ACCGGCGAGGTCGTGTCCGTGGTGGCGCGGCAGGATGTCGGACGGTGTTTTGGCTTTGCC 
CAAGTCGTGCAGCAGGGCGGCATAGCGTTCGGGCAGGCTCAAGCCCATATCGGCGGCGCG 
TTGCAGCGTCATCAGGGTATGGATGCCGCTGTCGATTTCGGGATGGTAGTCGGCGCGTTG 
CGGCACGCCGAAGAGGGCATTGACTTCGGGCAGCAAGACTTTGAGCGCGCCGCATTCGCG 
CAACACTTCAATCATTTTGCGCGGATTTTTTTCCATCAAACCTTTCGCAAACTCCTGCCA 

30 GACGCGTTCGGCAACCAATGCGTCCGCTTCGCCGTTTTCCACCATCTGCCGCATCAGCTT 
TATGGTTTCTTCGGCGATTTCAAACTTGTAACGCGCGGCAAAGCGGGCAGTACGCAGGAT 
GCGGACGGGGTCTTCGGCAAAGGCTGGGGAAACGTGGCGCAAAATGCCTGCCGCCAAATC 
CCGTTGTCCGCCGAAAGGGTCGATAATCTTGCCGTCCGCATCTTGCGCCATCGCGTTGAT 
GGTCAGGTCGCGGCGCATCAAATCCTGCTCCAGCGTAACGTCTTTGTCGGCGTGGAAACT 

35 GAAACCGACGTAACCTTTGGCGGTTTTGCGCTCGGTGCGGGCGAGGGCGTATTCTTCGTG 
TGTTTCGGGATGGAGAAACACGGGAAAATCTTTGCCGACCGGCTGGAAGCCTTGCGCCAG 
CATGGTTTGTGCGTCTGCGCCGACGACCACCCAATCGCGGTCTTTGACGGGCAAGCCCAA 
AAGATAATCGCGGACGGCACCGCCGACGAGATAAGTCTGCATATGCTTCCTATTTTAAAG 
TTATCAACAATGCCGTCTGAAGCGGCTTCAGACGGCATTGTTCCAACCGGCGGTTATGCT 

40 ACGCCTTTTTTCTCCAAGTAACTTTCGTAATCGCCCAAGTAGTGTTCATATCCGCCTTTG 
CCGTCCAGTTCGATGATTTGGGTTGCCAAGGAGGAAACGAACTGACGGTCGTGGGAGACA 
AAAATCAGCGTGCCGTTGTATTTTTCCAGTGCCATGTTCAAGGATTCGATGCTTTCCATG 
TCCATATGGTTGGTCGGTTCGTCCATGACTAAGACATTGGGTTTCAACAGCAACAGTTTG 
CCGTAAAGCATACGGCCTTTTTCACCACCGGAGAGAACCTTCACTTTTTTCACGACATCG 

45 TTACTGCCGAAGAGCAAACGCCCCAAAGTGCCGCGGATGACTTGTTCGTCGTCGCCTTCC 
TGCCCCCATTGGCGCATCCATTCGCTCAGGTCCATATCGACGTCGAAGTCGTTTTCATGG 
TCTTGCGGATAGTAGCCGACACTGGCTTTTTCCGCCCATTTGATGGTGCCTTCGTCCGGC 
AACAGGCCGTCTGAATATTCGGGGTTGTACGCGCCGGCCAAGAGTTTCAGCAGGGTGGAT 
TTGCCCGCGCCGTTCGGGCCGATGATGGCGAGGCGTTGTCCCGCTTCAAGGATGAAGTTC 

50 AGGTTTTTAAACAACTGGGTTTCAAAGCGTTTCGCCAGTTTTTCAACTTCCACAGCCTGA 
CGGTGCAGCTTGGCTTTTTCATCGGCTTCAAAACGGATATACGGGTTTTGACGGGTGGAA 
GGTTTGACTTCGACCATCTCCGATTTGATTTTGTCGGCCTGTTTCAGACGGCTGGTTGCC 
TGACGGGCTTTGGATTTGTTGGCAGAGAAGCGGGCGACGAACTCTTGCAGCTCTTGCAGT 
TTCTCTTTGGCTTTGGCATTGTCTTTCAGGGCGCGTTCGCGCGATTGGGCGGAGGCGAGC 

55 ATGTAGTCGTCGTAGTTGCCCGGATAGATGGTGATGGTGTTGTAGTCCAAATCCGCCATA 
TGCGTGCAGACTTCGTTCAAAAAGTGGCGGTCGTGGCTGATGATAATCATCGTGGAGTCG 
TATTGGTTCAACACGCCTTCCAACCAGCGGATGGTATTAATGTCCAAGTTATTGGTCGGT 
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TCGTCCAAGAGCAATACATCCGGCTTGGAGAACAGCGCCTGCGCCAGCAATACGCGCAGT 
TTGAAGCCCGGGGCGACTTCCGCCATTTTCGCATTGTGCAAATCTTCGGAAATGCCCACG 
CCGCTCAACAGTTCGGCGGCACGCGCTTCGGCGGTGTAGCCGTCGTATTCGGCGAACTTG 
GCTTCCAGTTCGGCGGCTTTCATGTAGTCGTCTTCGGTGGCTTCGGGATTGGCGTAAATC 
5 GCATCACGTTCGGTCATCGCCGCCCACATTTCGGTATGCCCCATCATCACCACGTCCAGC 
ACGCGCATGTCTTCGTAGGCAAACTGGTCTTGGCGCAATTTACCCAAACGCACGCCGTTT 
TCAATCGCCACTTCGCCGGCCGTCTGTTCCAAATCGCCGCCGAGGATTTTCATGAAGGTG 
GATTTGCCTGAGCCGTTGGCGCCGATCAAGCCGTAACGGTTGCCTTCGCCGAATTTGACG 
GATACGTTTTCAAACAGCGGCTTTGCGCCGAACTGCATGGTGATGCCGTTGGTAGAAATC 

10 ATGATTGGTAAAGCCTTTATTGAACAAGAGATTAAATTTTTCGAATTTTCGGATTGTAAC 
ATAACCGCCCCGCCGTCTGAAACAGACGGGCAAATTTTCAGACACTTATAGTAAAATATC 
CGTTTTATTATTTCAGACAAAAGGTTTCCAAATGATAGTCCTTCACGGCATCCCAAATTG 
CGATACGGTCAAAAAAGCCAAAAACCGGCTTGCCGGATACGGCTTGGAGTTTGAATTTCG 
GGATTTTAAAAAACAGAGGCCGTCTGAAGCGGAAATCTGCTCGTGGCTGGAACAAGTGCC 

1 5 TTTGGCAACCCTGCTCAACAAACGCGGGACAAGCTGGCGCAAACTCGATGCCGAAACACA 
GCAAAAAGTGCTGTCCTCGACGGCGGAGGCCGTCAAACTGATGTCCGAAATGCCGAGCCT 
GATCAAGCGTCCCGTATTGGAGTGCGGCGGCAAGGTTTACGCCGGCTTCAGCGAAGAAAC 
CTACGACGGCATCTTCAACCGGCAAGCCCCGTGCAGACAGGGATAAAAACCGTTACAATA 
CCCGACTTGAATTTCCCGTTCCCATTCTATATCCCGATTTAAAATATGTTCCATTCCATC 

20 GAAAAATACAGAACGCCCGCCCAAGTCCTTTTGGGCCTGATTGCATTAACCTTCGTCGGC 
TTCGGGGTCAGCACGGTATCCCATCCGGGTGCCGACTACATCGTCCAAGTGGGCGACGAA 
AAAAT C AG C G AC CAC T C CAT C AAC AAC G C C AT ACAG AAC G AAC AG GCGGACGGCGGCGGC 
CCTTCGCGCGACGCGGTGTTCCAATCCCTGCTGCAACGCGCCTACCTGAAACAGGGCGCG 
AAGCTGATGGGCATTTCGGTTTCTTCCGAACAAATCAAGCAAATTATCGTGGACGATCCC 

25 AATTTCCACGACGCAAACGGCAAATTCGACCACGCGCTTTTAAACCGCTACCTTTCCCAA 
CGCCATATGTCTGAAGACCAGTTTGTCGAAGAAATCCGCGATCAGTTTGCCTTGCAGAAT 
TTGGTAAACCTCGTCCAAAACGGCGTATTGGTCGGCGACGCGCAGGCGGAACAGCTGATC 
AGGCTGACACAGGTCAACCGCACCATCCGTTCGCACACTTTCAACCCCGACGAGTTCATC 
GCCCAAGTCAAAGTGTCTGAAGCCGATTTGCAGAAATTTTATAATGCGAACAAAAAAGAC 

30 TATCTGCTGCCGCAGGCGGTCAAATTGGAATATGTCGCCTTGAATCTGAAGGATTTTGCA 
GACAAGCAGACCGTCAGTGAAACGGAAGTGAAAAATGCATTTGAAGAGCGCGTGGCGCGT 
TTGCCGGCAAATGAAGCCAAACCTTCTTTCGAGCAGGAAAAAGCCGCCGTCGAAAACGAA 
TTGAAAATGAAAAAGGCGGTTGCCGACTTCAACAAGGCAAAAGAAAAATTGGGCGACGAT 
GCGTTCAACCATCCTTCCTCGCTTGCCGAAGCCGCCAAAAACAGCGGTTTGAAAGTCGAA 

35 ACCCAAGAAACTTGGCTGAGTAGGCAGGACGCGCAAATGTCCGGTATGCCCGAAAACCTG 
ATCAATGCCGTATTCAGCGACGACGTATTGAAGAAAAAACACAATTCCGAAGTGCTGACC 
ATCAACAGCGAAACCGCGTGGGTCGTCCGCGCCAAAGAAGTCCGCGAAGAGAAAACCCTG 
CCGTTTGCCGAAGCCAAAGACGCGGTACGTCAGGCTTATATCCGTACCGAAGCCGCCAAA 
CTTGCCGAAAACAAGGCAAAAGACGTGCTTACCCAACTGAACGGCGGCAAGGCTGTTGAC 

40 GTGAAATGGTCGGAAGTGTCCGTTTTGGGCGCACAGCAGGCAAGGCAGTCCATGCCGCCC 
GAGGCTTATGCGGAACTGCTGAAAGCAAAACCGGCAAACGGCAAACCCGCCTACGTCAGG 
CTGATCGGTCTGCCGGCACCCGTGATTGTCGAAGTACAGGCTGTAACCCCGCCGGATGAT 
ATCGCCGCACAGCTTCCGCTTGCAAAACAGGCTTTGGCGCAACAGCAGTCTGCCAATACT 
TTCGACTTGTTGATACGTTATTTCAACGGCAAAATCAAACAGACCAAAGGAGCGCAATCG 

45 GTCGACAACGGCGACGGTCAGTAATTGACACTTTTGTTGACAAAATAACGGTCGGAATAT 
TCCGGCCGTTTTCCCATACGGCGGAATATGATGAGCCACAAAAAACAAGATGCCTTCCAA 
GGATTGATCGACGCGCTGAAGGTTTTACCCAACGTCGGGCCGAAATCGGCACAGCGGATA 
GCGTATCATTTGCTCCAACACAAGCGCAAAGAGGCTGAAAAACTGGTGGATGCCTTGCAG 
ACGGCATTGAAGCAGGTTTACCATTGCGCGATGTGCAACACGTTTTGCGAAGGCGGATTG 

50 TGCGATATTTGTGCCGATGAAACACGCGACGGGCGGCGGCTGATGGTGGTGCATATGCCT 
GCCGACGTGTCGAATATGGAAGCGGCAAACTGCCACGACGGGCTGTATTTCGTCCTGATG 
GGGCAAATCAATACGGCATTGGGAATGGACGTATCCGCCATCGCATTGGACAGGCTGGCG 
CAACGGCTGGGCGGCGGGGAAGTCGAAGAAATCATTATTGCAACCGCTTTTACCGCAGAA 
GGCAATGCGACGGCGTATGTCCTGTCCGAGTTTTTTAAAAACCTGCCTTACAAAGTCAGC 

55 AGGCTGTCGCAGGGCATTCCCTTGGGCGGCGAATTGGAATATGTCGATGCGGGAACGCTG 
GCGCAGGCGGTGTACGAACGCCGCCTGATTAAAGAAGGCGGGGCATAACGCCGCCAATGC 
AAAATGCCGTCTGAAGCCTTCAGACGGCATTTTTCCGGGCGGTTTACTTGCAGTTTAGCC 
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CTTGAATCTGCAATGCGCCTCCGTTGCCGACTTTGAACACGCACTGCGTCGCGCTGCTGC 
CGGACACGGTAATGCTGCCGCTGCCGCCGTTCAGGCTGATAGGTTCCTTAACACCCATAC 
CGACTGCCGTTGCCGCCAGCTTTTGCGCGTCGGCTTCGGAATAAGGCGTGTTGTTGGCAT 
CGATTTTGATTTCTTTGGCGTAGGCAGCCGCAGCGGCGGATAAGGCGATGGCGCACAAAG 
5 CAAAAGCAGTTCGGATATTCATTGTTTTCCTCAAGAAACGGTTTTTCTGAAGGAAAGGAT 
AGGGCAGTTTGACGCGTTGTGCAAGTTTTCCGCCCGCTCTGCCGCCCCGTCCCCCGCACT 
CGGGCGTTCGGACGCTGCCTGGGTTTTACGGTACAATAAACTTTTGCCGCCGCCCCCAAA 
CCGCCGTCCGGGGCGGCACGTTTGCAGACATTTTTAAGGTAGCGTTATGTTTTCTCTAGA 
GGCTTGGATAGGCTTGAGGTATCTCAGGGCGAAAAAGCGCAACGGCTTTATGTCGTTTAT 

10 CACGATGGTTTCGATTGCCGGAATCGCCTTGGGCGTAACCGCGCTGATTGTCGTCTTGTC 
GGTTATGAACGGCTTTCAGAAAGAAATACGCGGGCAGCTCCTGAATGTCGCGCCGCACGC 
CGAAATCGGCTATATCGATAATACGGATACGGATTGGCGCAACCTGCTTCGGTTTACCGA 
AAACCGCAAAGGTATTTTGGCTGCCGCGCCCTATGTTTCCAATCAGGCATTGCTGGCCAA 
TGCGGGCGAAATCAGGGGCGTGCAGATGCGCGGCATTTTGCCGTCTGAAGAACGCAAAGT 

15 GGTGGAATACGGCGACAAAATGCCGGCAGGCAAATTTGAAGATCTGATTCCGGGCGAGTT 
TGACATTATCCTCGGTGTCGGCTTGGCGGAGGCTTTGGGGGCGGAAGTCGGCAATAAAGT 
TACCGTCATCACGCCGGAGGGCAATGTTACGCCCGCCGGAGTCGTACCGAGGTTGAAACA 
GTTTACCGTGGTCGGTCTGGTTAAGACGGGCGTTTACGAAGTGGACAACTCATTGGCAAT 
GACGCATATCCAAGACGCGCGCGTGCTGTACCGTTTGGATAAGGAAGTTGCGGGGCTGCG 

20 GCTGAAGCTCGCCGATCCGCAAAACGCTCCCGCCTTGACGGCAACACTGATTCCGGAGGC 
GCAAAGGGACGCGGTTTGGGTGCGCGATTGGACGTACAGCAACCGCAGCTATTTTGAAGC 
GGTCGAACTGGAAAAACGGATGATGTTCATCATCCTGACGCTGATTATCGCTGTGGCGGC 
GTTCAACCTTGTCTCTTCCCTGGTGATGGCGGTTACGGAAAAGCAGGCGGACATTGCGAT 
TTTGCGGACTTTGGGTCTTTCCCCTGCTGGCGTGATGAAGATTTTTATGGTGCAGGGCGC 

25 GTTTTCAGGCTTTTTCGGCACGCTGGCGGGTGTGGTCTGCGGCGTGCTTTTGGGTTGGAA 
CGTCGGCAGGGTCGTGGCGTTTTTTGAAAACCTGCTCGGTGTCCACCTCATCAATTCGCA 
GGTTTATTTTATCGACTACCTGCCCAGCGATGTCGATATGGGCGACGTTGCCCTGATTGC 
CTGCATTTCTTTGGGACTGTCTTTCGTTGCCACGCTCTACCCGAGCCGGCGCGCGTCAAA 
AACCCAACCGGCGGAGGCTTTGCGTTATGAGTGAGTTGATTTTGAAATGCGAAGGCGTGG 

30 GCAAACGCTATCGGGACGGCGGTTTGGACGTTCGGGTGCTGCACGGCTTGGATTTGGAAA 
TCCACGCAGGGGAAAGCACCGGCATCATCGGTTCTTCGGGCAGCGGCAAATCGACGCTGC 
TGCATATTTTGGGCGGGCTGGATATGCCGTCTGAAGGCAGGGTGCTGCTGATGGGCGAGG 
ATTTGCGTACCTTAAACCAGCGGCGTTTGGGCGATTTACGTAACCGCCATCTCGGTTTCG 
TGTACCAGTTCCACCATCTTCTGCCTGAATTTTCGGCACTGGAAAATGTGATGATGCCGC 

35 TTCTGATCGGCAAAAAAAGCCGTGAAGAGGCTGCGGAGGCGGCAATGGCGATGCTGGAAA 
AGGTCGGACTGAAACACCGTTCGACGCACCGCGCGGGCGAACTTTCAGGCGGTGAGCGGC 
AGCGTGCCGCCATTGCACGCGCCTTGGTTACCCAACCCAAATGCCTGCTTGCCGACGAAC 
CGACCGGCAATCTCGATCGTGCGAACGCCAGGAATGTTTTGGATATGATGCTGGAACTGA 
AAACAGAATTGGGAACGGGGCTGGTGGTCGTAACGCACGACGACGAACTCGCCGGCCGCT 

40 TCGAGCGCGTGATGGTCATGAAAGACGGCAGCCTGCACCCCAAACAGGGCGCAAACGCCT 
AAACAGCCGAAACAACACCGCGCCGTCTGAAGCCCCACGCCTTCAGACGGCATTTGGATA 
AGGAATAAAATGGAACGGCAGACAGATGAATTTGCCCAAGCGGCGGCAAGGGCGGCAATC 
CGTTTTTTGGAACACTATGCGGGTTCCGGCGACGAAGTGCTTGCAAACTGCACCGAACGC 
CTGTTTCAGGCATTGCAAAACGGTCATTCGTTTATCCGTTTGAGCGGTGGCGAGGCTGAC 

45 GCGCTGTCGGCACTCGCACCCGTTGTCGGAACATCCGCCGCGCCTTTGATTTTGGAAGGC 
AGAAGGCTGTTTTTGGGCAGGATGTGGCAGTTGGAATACGATTTGGCTGCCGAGATAAAA 
CGCTTGGCGGCAGCCGGCACATCCGCCCCCGACGCGGCAGGCGCGAGGCAAAACCTCGCA 
AAATGGTTTCAAGGCACGGGCAGCGAAGGGCAGCGCGATGCCGCCGCCTTGGCACTGTTG 
CAGTCTTTTATGGTGATTACCGGCGGGCCGGGAACGGGCAAAACGACAACGGTTGCCAAA 

50 CTGCTGGCGCTGATTTGCGGTGAAGACGAAAATCTTCCCAACATCGCGCTTGCCGCACCG 
ACGGGCAAAGCGGCGGCACATATGGCGCGCGCGCTGCACCGTGCAATCAACGGTTTTGAC 
GCGCCGGAGGCCGTCCGCCGCCATTTGCTCAAACTGGAAGGGCAAACCGTCCACCGACTG 
CTGAAGCTGCGCCCGCCCAAAATGCAGGCGGCGTTCAACCCTGTTTACCCGCTGCCGTTT 
GACGTATTGGTTATCGATGAAGCCTCTATGCTGGATACGGCATTGATGCTGCAACTTTTA 

55 AAAGCGGTCAAAACCGGCGCGCGCGTGATTCTGCTGGGGGATGAAAACCAGCTCCCGTCC 
GTCGGAATAGGGGCGGTGCTGTCCGTTTTGTCACAAAAAACCGTTTTGGACGGAGAAACG 
CACCAAAGGCTGGCCGGCTTCCTTCCGGAACACGGTTTCAGCGTCAGCGCAAATCCACCC 
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GTGTTGGCGCAAAACACCGCCCATCTGTCGTTCAGCCACCGCTTCGGCGACAACAGCGGC 
ATCGGCTGCCTTGCCCGTGCCGCCGTATCGGGCGATGAAGGGGCGTGGGCATTGTTTGAC 
CGGTTTCCGGACGAACTGGAACATTCGGAATGCAGTCCGAACGCTCGAGTCGAAAGGTTG 
TACCGGGCACACAAAGCCTATTGGCAGGCGGTAAAAGACGGCAATATCGAAGCCGCATAC 
5 GCGGGCATTTCGGATATCGTGGTTCTCCTCCTTGCATCGGGATGCCGATTTTACCGCGTT 
CAACCCAAAGCGGAAAACACACCATCAGAAACGGGGCGGCGATATTGACCACCACGCCGA 
AGCTGGACGCTACCGGCACGACTTCCAAGACGCCCGCAGTCTGAATCACGGGCAATGTAA 
AA 



10 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 76>: 
gnm_76 

GGCAGGCATTTTGGCGTACACCGTCATCCAAATCTACTATATGAGCCGGGACGGGCAGTC 
ATTGGGTAAGAAAATCATGAGAATCCGTGTGTTGAAAACCGACGGCCGCAATCCCGGTTT 
TGTCGGCACGGTTTTGGTACGCGAAATCGCATGGTCGGTTTTGGTTGCCATTATTGCCGC 

1 5 CGTTATCGGTCTTGCAGTAwGTGACAACGGAGAAAACGCCATCAACCTGCTGGCATTCCT 
TGCCAACTTTGTCCTGCTCTTTATGGTCAAACGCGACCGCCGCACGCTTTACGACATACT 
GGCGGATACGGTTGTCGTCAAGCTGCCCAAATAAACGGACACGGCAAAATGCCGTCTGAA 
AGCCTTTCAGACGGCATTTTTATCTTCAGAACCGCTCAAGCATCGTGCAGTGAAGCCGCG 
TGCAGGGTGTTTTCCATCAATGTGGCAATCGTCATCGGACCCACGCCGCCGGGAACGGGC 

20 GTAATCATCGCCGCCCGTTCTTTTGCCGTTTCAAATTCCACGTCGCCGCACAGGCTGCCA 
TCGTCCAAAgGTTGATGCCCACATCAATAACGACCGCGCCAGGTTTGATCCATTCGCCTT 
TGACAAAGTTCGGAATGCCTACGCCGACCACCAAAATATCGGCTCCGGCAACCTCGTCTG 
TCAGATTTTCGGTTGCGCTGTGGCAGACCGTTACCGTTGCGCGCGCCAGCAGCAGTTCCA 
AAGCCTGCGGGCGGCCGACGATATTCGACGCGCCGACCACGACCGCTTTTTTCCCCTTCG 

25 GATCAATGCCGTAAGCTTCCAAAAGCGTCATCACGCCCTTGGGCGTACACGGGCGCATCA 
GCGGCATTTTGACCGCCAGCCTGCCGACATTGTAAGGATGGAAGCCGTCCACGTCCTTAT 
CCGGCGAAATACGTTCCAAAACCGCCTGGCTGTCGAGGTGCTTCGGCAGCGGTAGCTGAA 
CCAGAATACCGTCCACTTCGGAATCGGCATTCAGGCGGTCGACCAGTGCCAGCAGTTCTT 
CCTGCGATGTTGATTCGGGCAGCTCGTAAGACAGTGATTTGATGCCGCATTTTTGGCAGG 

30 CAGTTTTCTTGTTGCGGACATAAACCGCGCTGGCAGGGTCGCCTCCGACCAAAACCACGG 
CCAGGCAAGGGTGTGCAGATTGTTCTGTTGGCGTTGCGCCACCGCTTCGGCAACCGCCTG 
CAGGCGTTTTTGCGAAACTTCTTTACCATTGATCAGTTGTGCCGACATATCCGTCCTTTT 
GTTAAACAGGTAGAAAATGCTGAAAATTATCGCATTTTCCGTTTGTTTTTACAGCAGGAT 
GCCGAAAATAAATTTGCCCTGAAATAAAATACGGCTGTTTGGACGGATTAAATATTTTTT 

35 CAAATCAAAAAACTATATTTTTCATCTTGGTGTCTTGAAAATAAATGTTGACGCATCTTT 
CCCTGAGTTGTATAGTTCGCTTCTTCAAGTCGGGGCGTAGCGCAGCCCGGTTAGCGCATC 
TGCTTTGGGAGCAGAGGGTCGTGAGTTCGAATCCCACCGCCCCGACCAATCAATCAGCAC 
GAATCGGCATGAGCGCCCGTAGCTCAACCGGATAGAGCACCGACCTTCTAAGTCGGGGGT 
TACAGGTTCGATTCCTGTCGGGCGTGCCAAGAATTTGATTGAAAACCGTTTTTATGGTGG 

40 CTGTAGCTCAGTTGGTAGAGCCCCGGATTGTGATTCCGGTTGTCGTGGGTTCGAGCCCCA 
TCAGCCACCCCAGATAAAGGCCCGTACTTTTCGGTACGGGTCTTTTCCCGTTTGCGCGTA 
CTGTCCGCGCCGCCGGCTTTGCCTTTCGCATATGCTTCTGTATCATGTGGGTTTTTCTGT 
CTTTTATGGTTTTTGTCGGAGGCTTTGATGGTTGACGCTTGGTCTGTCCCTGATTTTGAA 
TCGAAAATCTGTCCGCCCGAGGCGTTGGCGGCGCGTTTGGCGTTGTTGCCGCGCCCGCTG 

45 GTGTTTACCAACGGCTGTTTCGACATCCTCCACAGGGGGCACGTTACTTATCTGGCGCAG 
GCGCGTTCGATGGGGGACGCGTTGGTGCTGGCGTTGAATACCGATGCTTCGGTGCGGCGT 
CTGGGCAAGGGCGGTGACCGCCCGGTTAATCCTTTGGAGAACCGTGCCGCCGTTGCCGCC 
GCTTTGGAAAGTGTGGATTTGGTAACGTGGTTTGACGGGGATACGCCGGCGGCGTTGATT 
GAGGCGGTCAAACCTGAGATTTTGGTCAAGGGCGGCGATTGGGCTGCGGATAAGATTGTC 

50 GGTGCGGCAGAAACGTTGGCGCGCGGCGGTCAGGTGTTTTCAATTCCGTTTCTGCACCAG 
ACTTCGACAACGAAGACTTTGGCAAAAATCCGTGCGGCAGAGGGCGGAAAATGACGGTTT 
TGAAGCTTTCGCACTGGCGGGTGTTGGCGGAGCTTGCCGACGGTTTGCCGCAACACGTCT 
CGCAACTGGCGCGTATGGCGGATATGAAGCCGCAGCAGCTCAACGGTTTTTGGCAGCAGA 
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TGCCGGCGCACATACGCGGGCTGTTGCGCCAACACGACGGCTATTGGCGGCTGGTGCGCC 
CATTGGCGGTTTTCGATGCCGAAGGTTTGCGCGAGCTGGGGGAAAGGTCGGGTTTTCAGA 
CGGCATTGAAGCACGAGTGCGCGTCCAGCAACGACGAGATACTGGAATTGGCGCGGATTG 
CGCCGGACAAGGCGCACAAAACCATATGCGTGACCCACCTGCAAAGTAAGGGCAGGGGGC 
5 GGCAGGGGCGGAAGTGGTCGCACCGTTTGGGCGAGTGTCTGATGTTCAGTTTTGGCTGGG 
TGTTTGACCGGCCGCAGTATGAGTTGGGTTCGCTGTCGCCTGTTGCGGCAGTGGCGTGTC 
GGCGCGCCTTGTCGCGTTTAGGTTTGGATGTGCAGATTAAGTGGCCCAATGATTTGGTTG 
TCGGACGCGACAAATTGGGCGGCATTCTGATTGAAACGGTCAGGACGGGCGGCAAAACGG 
TTGCCGTGGTCGGTATCGGCATCAATTTTGTCCTGCCCAAGGAAGTAGAAAATGCCGCTT 

10 CCGTGCAATCGCTGTTTCAGACGGCATCGCGGCGGGGCAATGCCGATGCCGCCGTGCTGC 
TGGAAACGCTGTTGGTGGAACTGGACGCGGTGTTGTTGCAATATGCGCGGGACGGATTTG 
CGCCTTTTGTGGCGGAATATCAGGCTGCCAACCGCGACCACGGCAAGGCGGTATTGCTGT 
TGCGCGACGGCGAAACCGTGTTCGAAGGCACGGTTAAAGGCGTGGACGGACAAGGCGTTT 
TGCACTTGGAAACGGCAGAGGGCAAACAGACGGTCGTCAGCGGCGAAATCAGCCTGCGGT 

15 CCGACGACAGGCCGGTTTCCGTGCCGAAGCGGCGGGATTCGGAACGTTTTCTGCTGTTGG 
ACGGCGGCAACAGCCGGCTCAAGTGGGCGTGGGTGGAAAACGGCACGTTCGCAACCGTCG 
GTAGCGCGCCGTACCGCGATTTGTCGCCTTTGGGCGCGGAGTGGGCGGAAAAGGCGGATG 
GAAATGTCCGCATCGTCGGTTGCGCTGTGTGCGGAGAATTCAAAAAGGCACAAGTGCAGG 
AACAGCTCGCCCGAAAAATCGAGTGGCTGCCGTCTTCCGCACAGGCTTTGGGCATACGCA 

20 ACCACTACCGCCACCCCGAAGAACACGGTTCCGACCGCTGGTTCAACGCCTTGGGCAGCC 
GCCGCTTCAGCCGCAACGCCTGCGTCGTCGTCAGTTGCGGCACGGCGGTAACGGTTGACG 
CGCTCACCGATGACGGACATTATCTCGGGGGAACCATCATGCCCGGTTTCCACCTGATGA 
AAGAATCGCTCGCCGTCCGAACCGCCAACCTCAACCGGCACGCCGGTAAGCGTTATCCTT 
TCCCGACCACAACGGGCAATGCCGTCGCCAGCGGCATGATGGATGCGGTTTGCGGCTCGG 

25 TTATGATGATGCACGGGCGTTTGAAAGAAAAAACCGGGGCGGGCAAGCCTGTCGATGTCA 
TCATTACCGGCGGCGGCGCGGCAAAAGTTGCCGAAGCCCTGCCGCCTGCATTTTTGGCGG 
AAAATACCGTGCGCGTGGCGGACAACCTCGTCATTTACGGGTTGTTGAACATGATTGCCG 
CCGAAGGCAGGGAATATGAACATATTTAAGGAATACAGAGATGAAATGGCTATTTATCCT 
TTTGGTTGCGATTAATATTGCCGTATTCGGCGGTACGGTAGGTTACAAACTGACACTGAA 

30 ACAGGCCGGCAGAATACCGGAGGCACAGAATGCCGCAAACAATTTGCAGGTTCAACCAGT 
TGCCCCAACTATGCCGGTTGTTCGGAATATTCCAGCATCCGGTCCTGTCGTTCAGGCGGC 
ATCTGAATCGGATACAGGCGCACTGCTCAAACAGGGCGACATTCTGAGCGAAGAACAGGC 
GGAGCAGTTGCGCTTGAAAAAAGAAGCGGAACAGAAAAAACTGAAAGAGAAAAAACAGCG 
TGAAGAAAAAGCCCGCCGCGAAAAACTCGCCGCCGAAAAGGCGCAGGCGGAACGCGAAAA 

35 CGGCGCGGCGGATGCCTTATGCGCCGCGCAGGCAAGCCTCACGATGGACGAAGATGACTA 
CCACCGCATCAAAGGACTTTTGGGCAAATGGTCGCACGTTGCCAGCAGGAGCGTCGAAAA 
ACGCACCGCCCAAGCCAAACCTGCCGACAAAACCTACCGCGTCGTCCTGCCCGTTTCCGC 
CGATGCCGAAAATCAGGCGGCGGAGCTGTCTGCCAAAGGTTTCAACCCCATACCGTTTGA 
CGGCGCATTGAGTTTGGGTGTCGGCAACAGCCGGGAAAACGCCCAAGCCCTGCAAAACCG 

40 GCTTGCCGGCGCCGGATTCGGCGGGGCGCATATTGTCGAACACTTTGCCGAAGCCGACAG 
GCAGGACGATTCTTTGAGCGTGTCGCGTATGACGGTTTTGTTTACCGGCGTGAATGCCGC 
CGATGCGGACGAAATTCGTAAAATCACGTCCCTATACGGCAAACTGAACCTCAAGTCTTG 
CAAATAGGCGCGAAAGCCGGACGATAAACGCCAAACCCACCGCGAAGGTGGGTTTGGCGT 
TTCGGTTTTGAGTATCTGATATATAAAAAGGGAATGTATGTCTCGTATATGCCGACTCCA 

45 AGTGTGAAAGTGATGATGGGGAAATATGGTGTTTAATGGTTCGGAACGGACGGCTTCCGA 
GTGGTTTTGATTATACGCTAATAATAATAATTATCAATAAAAATTTAAAAATAAATGCAG 
ATTTTTTGTAATACGATGAAAAATAAACAAATTAACCTGTCCGCCGATGTTTGTGATTCG 
GGTCGGCAAACTTTCATTGTGTCGGACAAATCGGGGTCGGCAGGCATAGCTGAGGGCTTC 
GTGCCTGACGGAAATAAGGTTGCCCGTGTTTGAACATCCGTCCGATTTGGCGCGGACAGG 

50 GTTGTCATTCGGGGGTGTTTGAGCGTGGATTCGGGGATGCGAAAGCGGTAAAACCGTTGC 
GGATGAAGGCTTACGGACGGCTTTAGGTATTTTTAAGTGTATTCAAACAACAACAAAACG 
CTTCTTCTATTGCCGTATTTAGGGCTTGCGCGGCAGCCTGCACACCGTGGAGGCCGAGTG 
TTTCGTTGGTTGCGGCATCGGGACGGGCGGCAAGGTTTTCCGGCCGGTTTTTCCATTTTT 
TCCGACAAAGCCGTGATGCCGGGGAATGGCGGTTTGTCCGTTTCAGGCCGCCGCCGTTTT 

55 GGACCGCGATGCCGTCTGAAGCCTTCAGACGGCATTTTTGCTGCCTTTTTCAATATTCCG 
CCGAATGCCAAAACGGTTGTCCGACTGTCGGCGTGCTGGCTTGCGCTTTGTCGCGTGCTT 
CGACCGGTCCGGCTTCAAATGCCAGCCGTCCGGATTCGACGGCGAGTGCGAAGGCGCGTG 
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CCATATTGACCGGATCGCCGCTGCGGGAAACGGCAGTATTCAAAAGCACGCCGTCAAAGC 
CCCATTCCATCACTTGTGCCGCCTGTGAGGGCAAACCCAAGCCCGCGTCGATAATCAGCG 
GCGTGTCGGGCAGGCGTTCGCGCAGGACGTTCAACGCGTAGGCGTGAACCGCGCCCAAAC 
CCGTGCCGATCGGGGCCGCCCACGGCATCAACGCCTGACAGCCCGCGTCGAGCAGGCGGC 
5 GGCAGGCAATCAGGTCTTCGGTGCAATAAGGCAGCACTTTGAAGCCGTCTTTAATCAGGA 
TTTCCGCCGCTTCGACAAGCTGGAACACATCCGGCTGCAAGGTGTCGTCATCTCCGATGA 
GTTCCAATTTTATCCAATCGGTTTCAAACACTTCGCGCGCCATTTGCGCCGTCGTTACCG 
CTTCCTGCACGCTTTGGCAGCCTGCCGTGTTCGGCAGGACGGGAACGCCGGTTTCTTGAA 
GCAGCGACCAAAACCCCTGACCGTGCGCCTCGCCGCCGCTTCCCGCGCGGCGCAGCGAGA 

10 CGGTAATCATCGCAGGCTGGGCGGTTTGGATGGATTGTTTGAGGATTTCGGGGGTCGGGT 
AGGCAGCCGTGCCGAGCAGCAGCCGCGAGGGGAAAGTTTCGCCGTATAGGGTGAGCATAA 
TGGGTTCCTTTGTATAGTGGATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCA 
AAGAAAACGATTCTCTAAGGTGCTGAAGCACTAAGTGAATCGGTTCCGTACTATCCGTAC 
TGTCTGCGGCTTCGTCGCCTTGTCCTGATTTAAAGTTAATCCACCATAACGTTGTTTTGG 

1 5 GGACAGGGGTCGTCTGAAAAGGCAAAACCGCCTAGCCGCCGACCACCGGCCGCACGATAT 
CGATTTTGTCGTTTTCGTTTAAAACCGTTTCCGCATACGCGCCTTTGGGGACGAAAACGG 
TGTTGACCGCCACGGCAAAGGGCTTTTGCGGCGCGGTTTGGGCGATGAGGTCGGCAACGG 
TCGTGCCGTGAAGTTCGGCGGGTCCGCCGTTTAAGATGATGTTCATGGTTTCTCGATGTT 
TCTGTATTTATAGTGGATTAACAAAAACCAGTACGGTGTTGCCTCGCCTTAGCTCAAAGA 

20 GAACGATTCTCTAAGGTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTC 
TGCGGCTTCGTCGCCTTGTCCTGATTTTTGTTAATCCACTATATCTAGCCGAATTACTTT 
ATTTTTTGATACGCAACTGACCGGTTGCCGTCATTCCCGCACGGGCGGGAATCCATTTTT 
GAAATTCGGAAACTGTTTTTCAAATGATGGTTTCTCAAGTTTTAAGGCGGATTCCCGCTT 
ACGCGGGAATGACGGAATTTGATGATATGCCACATTTAAAGTTAAGTATGTTTGCGATAA 

25 CGGGCTAAGTTTTGCCTACACGGCAATTGAATTTTCTTCTTTCGGTTTTATCCATCCCAC 
AAAGCCTGAAACGCTTTAACCACCGCTTCGGGATTTGCCGCTTCGGTTACGGCGCGGACG 
GCGGCGAGTGAGGAAACGCCGGTGGCGAGTACGGCTCGGGCGTTGTTCAAGTCGATACCG 
CCGATGGCGACGACGGGCGTGCCGCCTGCTTGTTTGACGTATTCGCGCAGTTTGTCCAAG 
CCTTGCGGGGCGGTGGGCATTTGTTTGGTCGTGGTCGGGAAAATCGCGCCGCTGGCGATG 

30 TAGCTAGGGTGTACGGACAGGGCGCGGTCGAGTTCGGCAACGGAGTGCGTACTCAAACCC 
AAGCGCAAACCGGCGGCGGCGATGGCGGCAAGGTCGGCGGTGTCCATGTCTTCTTGTCCG 
AGATGCACGCCGTACGCGCCCGCTTCGATTGCTTCGCGCCAGTGGTCGTTGATGAAAAGC 
TGCGTACGGCTGCCCTGACAGGCTGCGGCGCAGCGGGCGATTTCGCGTTTCAATTCATCG 
CCGTGCAGGGCCTTGCAGCGCAGTTGCACCGTGTCGGCACCTGCTTTGACCATGCGCCCC 

35 ACCCAATCGGCGGTGGGGACGACGGCGTAGAATTTGAGCGGGGATTTTAGGGGCGGGAAG 
GTCATAAGGTGTCCTTTCGGGCGGCTTTAATCTTGTCTTCGGATATACGCCAAACCGCTT 
TCTTTATCGCGTTCGGGCGCGTCTTTTCCGTCAAACAGTGCCACTGCCAATCTGGCGGCG 
GCGGCGGTTACGGCGGGGGAGATCATGAAACCGTGGCGGAAAAGGCCGTTGATTTCAATC 
AGGCGTCGGGCGCGGTTGTAACGGATTTCGGGGTTGTGGTGGTTGAGCGTGGGGCGCAGG 

40 CCGGTGGCGATTTCGAGGATGTCGGCTTCGCCGAAGGCGGGGTGGATGGCATAGAGTGCG 
GACAAGAGTTCCAACCCTGAACGCACGCTGGCGGGGGCTTGGCTTTCGCTTTCGATTTGG 
GTCGCGCCGATGACGAAGACGTGGTTTTCTTTCGGGGCGATGTAGAGCGGATAACGCGGA 
TGGAGCAGACGCACGGGGCGGTTGAGCGTGATTTCGGGTGTGTAAACCCGCGCCACTTCG 
CCGCGTATGCCGCGCAGGGTGCTGGTGTGCTCGGGGGATTGGTTCCACGCGGTTTTTGCG 

45 CCGTAGCCGCGGCAGTCGATCAGCCAGTCGTATTGGGCTTGCAGGCCTTCGGGGACGCAT 
TCGTGTTCCCAATGGCAGGGGACGTTCAGTTCGTCCAAAGCGTCGGCAAGTGCAGACAAT 
ATTTGCCGCCCGTCGAGCTGGCCTTCGGTCGGCAGGTAGATGCCGTCTGAAAAACGTGCG 
CCGAGTTGCGGTTCGCGTTCGGCGATGTCGTCGGCGCGCCAACGGACGATTTCGTCATCC 
GCTACGCCGCCGCGTTTGAGATGGCGGACGAACTCGCTGGATAATGGCTTGTCCTGCCCG 

50 TGCCACACAATCAGGCTGCCGTTTTCCTGCATCATCGTGTGCGTGTTCAGACGGCATGGG 
ATGCCGCGCCAAAGCGGGATGCTCTGCCTGCCCAGCCTGACCACTTCGGGCGTGGCTTCG 
ACCGCTTCCGCCGCAGGCGCGAGCATGGCGGCGGCAACATAGGCGGCGGCGTGTTCGCCC 
CGGCGGCAGCCTTTATCGAAAAGTGCAATCTGATAACCTTGTTCTGCAAGCTGCAACGCG 
GTCAGCCTTCCCGAGAGGCCGCCGCCGAGGATGGCGATACGGGTCATGACGGGTTCCTTT 

55 GTAAAGATTGGGTTTTTTTAAAGAAAAGGCGTACCGATACGGTGGCAATGGCAACGGCAG 
ACATTACGGGGGCGGTCAGACCGATGCTGCTTTCCCAGCCGGACGAGAGCAGGAAGCGGT 
AGAGGATGAAGCCCGCAAGCCACAGAACCAGTCCGGCAAAGTCAAAGCCTTCAATCTCCT 
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CACGCCGTTTCAAGACGAAAAAGTCGGCAATCAAAACCGCCGCCATCGGCGCAAATACCG 
AGCCGATAAGCAGCAGGAAGTTTTCATATTCGGTAACGGGCAGCATGACGGCAAGTACCG 
TGCCGATCAGGGTAACGCCGACAGCGACGGGTGTTTCCGCAAAACGCGCGGAAATGTTGT 
TCGCACTCGCGCCGGCGGAATAGGCATCGAGAAACGTTGTGGTAACGGTGGAGAGGACGA 
5 CCGCCAAAATGCCTGCCGCACCCAAACCTGCGCCCAGCAGGATTTTTGCCACGTCGGTTT 
CTCCGGTGAACAACGCCGCTGCCAAACCCAAGGCATACATCCAGCAGCCGGTCAGCGTGT 
AGGCGAGCGTTGCCGTCAGGGTTGCCGCAAACGGGCGGCGCGCGTGGCGCGTGTAGTCGG 
CGGCAAGCGGCAGCCAGGAAAGCGGCATCACGGCGGACAGCTCGACTGCCGTTCCGAAAC 
TCATGCCGTCTGAAACCTGTGCGGCGGTGCTGCCTGCCGTGGAAAAGACTTCGGCACTCA 

10 GCCACAGAACCGCCAACAGCATCAGCAGCATCGAAACGGTTTTCAGCCCGCCTGTTTTGC 
GTGCGCCGAAAACCAGCCACAGCACAATCAGCGCGCCGTTTGCCAATGCCCACCAGACAA 
AAGATTCGCCGTCCCACAACACTTTGCCCAAAGCGGAGCTGACCGTTGCGCCGGCGTAAA 
TCATCACCGCCGTCCAGCCGGCCAGTTGCAGCATATTCGCCACGGAAAACAGCACTGAAC 
CGCGTTTGCCGAACGACAGGCGCACGCTTTCCATCGAGCTGCGTCCGGTCAGTGCGCCGA 

1 5 TATACGCCGCCGCAAAAAACAGCGCGCCGCCGACGGCATGACCCAAAAGTAGAGCCGCCA 
GACCGCGCTGCCAGCCCAAAGGCGCAAGCAGCGTACCCGTGCTGATTTCGGCAATCGATA 
CCGCCGCGCCGAACCAAATCAGCCCGATGGCGGAGGAAGATGAAGGAGAGGAGGCATTGC 
CCGACATATCAAGTCCTTAAAAAACATGAAAATGGGGCGGGGAAGTGCGGAAAAGGGAAC 
GGAAGCCTGATAAGGCATTTGACGGTTTGTTTCCTACGCAGGCATTACCCCGACAGGTTC 

20 TACGGATTCTGCTTTCGCAATCTCAGCCGCCCGGCGGCGGCACTCCGACAAGGAGCTTTA 
AGTGTACACAAAAGCAGGGGGCGTTGGCAAAAATCTTACATTTCAGGCGGCACGGCGCAT 
TTCTATAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAAATAG 
TACGGCAAGGCGAGGCAACACCGTACTGTTTTTTGTTAATCCACTATATAACAAATGCCG 
TATAATCAAGCCCCTGATTTTTTATGCGCCGACACTATGCATCCGACCTATTCCGCCGTA 

25 CAGGCGCGGCTGCTCGAAGCCAACCGCCTTTCCCCCGAACTGCTCGCCAAAAGCCTGTGC 
ATCATCGGCGCGCACCACGTCGATTACGCCGACATCTACTGCCAGCGCACCGCTTATGAA 
AGCTGGCATTTGGAAGAGGGCATCGTCAAATCGGGCAGCTTCCAAATCAATCAGGGCGTG 
GGCGTGCGCGCCGTTTCGGGCGACAAAACCGCCTTTGCCTACGCCGACAGCCTGTGCATC 
GATTCGATAAACCGTTCCGCCCGCGCCGTCCGCGCGATTGGGGCGGCAGGCGGCAAGGTG 

30 TCCGCCAAAATGCCGTCTGAAACGCGCGGCAAGCCGGTTTGTTCCGCGTCCGACCCCATT 
GCCGGCCTCGATTCCGCCGCCAAAGTCGCGCTGTTGAACAAAGTGGAAGCAATCGCCAAA 
GCCGCCGATCCGCGCATCGTGCAAGTGATGGCCGGTTTGACCTGCGAATACGATATGGTT 
TACCTCGCCCGTCTGGACGGCAAACACGCCGCCGACATCCGCCCGATGGTGCGCCTGAAC 
GTTACCGTTATCGCCAAACAGGGCGAACGCCGCGAACAGGGCAGCGCGGGCGGCGGCGGA 

35 CGCTACGACTTGGCTTATTTCGATGAAAACTTGGTTCATCGGTTTGTCGATGCCGCCGTC 
AAACAGGCACTCACCAACCTCGAATCCCGCCCCGCGCCCGCCGGCGAAATGACCGTCGTT 
TTGGGCAACGGCTGGCCGGGCGTGTTGCTGCACGAAGCGGTCGGACACGGTTTGGAAGGC 
GATTTCAACCGCAAGGGAACCAGCGTCTTTTCCGGCAGAATAGGCGAGCGCGTCGCCGCC 
AAAGGCGTTACCGTCGTCGATCAGGGTGATATTGCCGGCCGGCGCGGTTCGCTCAACATC 

40 GACGACGAAGGCAACGAAACCCGCCGCACCGTATTGATTGAAGACGGCATTTTAGTCGGC 
TATATGCAGGACGAAACCAATGCCCGCCTGACGGGTACGCAGTCCACCGGCAACGGCCGC 
CGCGAAAGTTACGCTTCCGCCCCTATGCCGCGCATGACCAATACCTTTATGGAAAACGGC 
AGCTATGAGCCGGAAGAAATCATCGCGTCCATCGACAAGGGCATTTACGCCGTCAACTTT 
GGCGGCGGACAAGTGGACATTACCAGCGGCAAGTTCGTGTTCAGTGCGTCCGAAGCGTGG 

45 TGGGTGGAAGGCGGCAGGCTGCAATATCCCGTCAAAGGCGCGACCATCATCGGCAACGGC 
CCCGAAGTGCTGAAACACGTTTCCATGATAGGCAACGATACTGCGCTCGACAGCGGTGTC 
GGCGTGTGCGGCAAAGAAGGGCAGAGCGTCCCCGTCGGCGTGGGGCAACCGACTTTGCGG 
ATTGATGCCGGACTGACCGTCGGCGGCAGCGCAATCTGACGCGGAATCCGGCACGATGCC 
GTCTGAAAGGTTTTCAGGCGGCCTTTTACATTAGGATAAAACCATGCAGGAACAGAATCG 

50 GAAACCAAGTTTTCCCATAGTGATGTTGCTGGTGTCGGTTGCCCTGTGGATAGCGTCTTT 
ATCCAATGTTGCATTTTATTTGGGCAATCATGGAAGCATGGAGGGTTTGACCGTTTTGAT 
TTTGGGGTCGATATTTGCTTCTTTGGATATCAGGTATTGTGCGGTCTATGCGAATTATGT 
TTGGTTGGCGGCCATTGTTTTGCTGGCGTTGCGGAAGAAGGTCGTGCCTGTCCATGCGGC 
ACTTTGGGGCTTGGCGTTGGTGGCTTTCAGTGTGAAAGCCGTATACGTCGATGAAGCAGG 

55 GAATACATCGGATATTGTGCGCTACGGTGCAGGATTTTATTTGTGGTATGCCGCATTTGC 
GGTTGCCACCATCGGTACGTTTGCCGGAAAGAATAAGGAAAGAAAAGCCGCATCAGCGGC 
AGACGGGATAAAAATGACGTTTGATAAATGGTTGGGCTTGTCAAAACTGCCTAAAAATGA 
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AGCAAGAATGCTGCTACAATATGTTTCGGAATATACGCGCGTGCAGTTGTTGACGCGGGG 
CGGGGAAGAAATGCCGGACGAAGTCCGACAGCGGGCGGACAGGCTGGCGCAACGCCGTCT 
GAACGGCGAGCCGGTTGCCTATATTTTAGGTGTGCGCGAATTTTATGGCAGACGCTTTAC 
AGTCAATCCGAGCGTGCTGATTCCGCGCCCCGAAACCGAACATTTGGTCGAAGCCGTATT 
5 GGCGCGCCTGCCCGAAAACGGGCGCGTGTGGGATTTGGGGACGGGCAGCGGCGCGGTTGC 
CGTAACCGTCGCGCTCGAACGCCCCGATGCGTTTGTGCGCGCATCCGACATCAGCCCGCC 
CGCCCTTGAAACGGCGCGGAAAAATGCGGCGGATTTGGGCGCGCGGGTCGAATTTGCACA 
CGGTTCGTGGTTCGACACCGATATGCCGTCTGAAGGGAAATGGGACATCATCGTGTCCAA 
CCCGCCCTATATCGAAAACGGCGATAAACATTTGTTGCAAGGCGATTTGCGGTTTGAGCC 
10 GCAAATCGCGCTGACCGACTTTTCAGACGGCCTAAGCTGCATCCGCACCTTGGCGCAAGG 
CGCGCCCGACCGTTTGGCGGAAGGCGGTTTTTTATTGCTGGAACACGGTTTCGATCAGGG 
CGCGGCGGTGCGCGGCGTGTTGGCGGAGAATGGTTTTTCAGGAGTGGAAACCCTGCCGGA 
TTTGGCGGGTTTGGACAGGGTTACGCTGGGGAAGTATATGAAGCATTTGAAATAATTGTT 
TGCAAAATTGGCGG 

15 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 77>: 
gnm_77 

GAATCAAAAATTAACTTGGGGAGCGGAAATGGTTCCGCGTCTTACCCGTTTTTAGGAGTT 
CGTTAAGTGGCAAAGAAAATTATCGGCTATATTAAACTGCAAATTCCTGCAGGTAAAGCC 

20 AATCCATCTCCTCCGGTTGGTCCTGCTTTGGGTCAGCGCGGTTTGAATATTATGGAATTT 
TGTAAGGCATTTAATGCTGCAACCCAAGGTATGGAGCCTGGCTTACCGATTCCGGTTGTG 
ATTACTGCATTTGCAGATAAATCATTCACATTTGTGATGAAAACCCCGCCAGCTTCTATC 
TTGTTGAAAAAGGCTGCCGGTTTGCAAAAAGGTAGTTCTAATCCTCTGACCAACAAAGTG 
GGTAAATTGACCCGTGCCCAGTTGGAAGAAATTGCTAAAACTAAAGATCCTGATTTGACT 

25 GCTGCTGACTTGGATGCGGCTGTCCGTACTATAGCAGGTTCTGCTCGCTCAATGGGCTTG 
GATGTGGAGGGTGTTGTATAATGGCTAAAGTATCTAAACGCTTGAAAGCTCTTCGCTCTT 
CTGTGGAAGCCAATAAATTATATGCAATTGATGAAGCAATTGCTTTGGTAAAAAAAGCAG 
CGACTGCTAAATTTGACGAGTCTGTTGACGTATCTTTCAACTTGGGCGTTGATCCGCGTA 
AATCTGACCAAGTTATCCGTGGTTCGGTCGTTCTGCCTAAAGGCACCGGTAAGATAACCC 

30 GTGTGGCTGTATTTACTCAAGGTGCAAATGCAGAAGCTGCTAAAGAAGCTGGTGCAGATA 
TCGTCGGTTTCGAAGATTTGGCTGCTGAAATCAAAGCAGGCAATCTGAACTTTGATGTCG 
TTATTGCTTCTCCCGATGCAATGCGTATTGTTGGTCAGTTGGGTACTATTTTGGGTCCTC 
GAGGCTTGATGCCAAACCCTAAAGTAGGTACGGTTACTCCTAACGTTGCTGAAGCAGTTA 
AGAATGCAAAAGCAGGTCAAGTACAATACCGTACAGATAAAGCAGGTATCGTTCATGCAA 

35 CGATTGGTCGTGCTTCTTTCGCTGAAGCTGATTTGAAAGAGAACTTTGATGCGTTGCTGG 
ATGCTATCGTTAAAGCCAAGCCTGCTGCCGCTAAAGGTCAGTATCTGAAAAAAGTTGCTG 
TGTCTAGCACCATGGGTTTGGGTATTCGCGTTGATACATCAAGCGTAAATAACTAATCTT 
AAGGAATTTTCAAGCAGTTTGGTTTTCTGGGCTGCTTGAATTTGGGCTACTTAAAATTAA 
GTAGATGTCCAAGACCGTAGGGATCGTAAGATTTAATCGTAACTGCCCTACGCAGACGGT 

40 AGTCCTGAAACACATTGCAAGATTGCTTGTAAGATGTCTTTTTAGGTTACCGCGCTGGTG 
GGATATCGTTTTGGTATCCTGTTTATAAACAGTGGGAGGTAGACCTTGAGTCTCAATATT 
GAAACCAAGAAAGTGGCGGTCGAGGAAATTAGCGCGGCAATTGCTAATGCTCAAACCCTC 
GTAGTCGCTGAATATCGCGGTATCAGTGTTTCCAGTATGACTGAGCTTCGTGCGAATGCA 
CGTAAAGAAGGCGTTTATTTGCGCGTTCTGAAAAATACTTTGGCTCGTCGTGCAGTGCAA 

45 GGTACTTCATTTGCAGAATTGGCCGATCAAATGGTTGGTCCGTTGGTTTACGCTGCTTCT 
GAAGATGCTGTTGCTGCTGCTAAAGTGTTGCACCAATTCGCGAAAAAAGATGACAAAATT 
GTCGTTAAAGCCGGTTCTTACAATGGCGAAGTAATGAATGCTGCTCAGGTTGCTGAGTTG 
GCTTCTATTCCGAGCCGCGAAGAGCTGTTGTCCAAACTGTTGTTCGTTATGCAAGCTCCT 
GTATCGGGCTTTGCGCGCGGTTTGGCTGCTTTGGCAGAGAAAAAAGCCGGCGAAGAAGCC 

50 GCTTAATCGATTTTGTTTCTGTTAATCAATTATTTTTTAATACAATATTTGGAGTAAAAT 
AGCATGGCTATTACTAAAGAAGACATTTTGGAAGCAGTTGGTTCTTTGACCGTAATGGAA 
TTGAACGACTTGGTTAAAGCTTTTGAAGAAAAATTCGGTGTTTCTGCTGCTGCTGTTGCA 
GTTGCAGGTCCTGCTGGTGCCGGTGCTGCCGATGCTGAAGAAAAAACCGAATTTGATGTC 
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GTTTTGGCTTCTGCCGGCGATCAAAAAGTCGGCGTGATTAAAGTTGTCCGTGCAATTACC 
GGTTTGGGTCTGAAAGAAGCTAAAGACATCGTTGACGGCGCACCTAAAACCATTAAAGAG 
GGTGTTTCTAAAGCTGAAGCCGAAGACATCCAAAAACAACTGGAAGAAGCAGGCGCTAAA 
GTCGAAATCAAATAATTTGATGCTTCTTATGAAGGCTGGCAGTTTTCTGCCAGCCTTATT 
5 TTGCTTCTTAAAATAAACATCAAGTATTGTTTACATTTATTTGCATAGTTTTTATCAAGT 
CATTGCAAATAAATGTAAATATCAGATTGATGCGTACCGTTGTTTCAGACGGCCTATTAT 
TGAAAATTACTTTTCGGAGTGTGTATGAACTATTCGTTTACCGAGAAAAAACGTATCCGT 
AAGAGTTTTGCAAAGCGGGAAAATGTTTTGGAAGTTCCTTTCTTGCTAGCAACCCAAATT 
GATTCTTATGCGAAGTTTTTGCAGCTGGAAAATGCTTTTGACAAACGTACCGATGACGGT 

10 CTGCAGGCGGCATTTAATTCTATTTTCCCGATTGTGAGCCATAACGGTTATGCGCGATTG 
GAGTTTGTGCATTACACATTGGGCGAGCCTTTGTTCGATATTCCCGAATGTCAGTTGCGC 
GGAATCACTTATGCAGCCCCCTTGCGCGCGCGTATCCGTTTGGTGATTTTGGATAAGGAA 
GCATCTAAACCGACGGTAAAAGAAGTTCGTGAAAACGAAGTGTATATGGGCGAAATTCCG 
TTGATGACCCCGAGCGGTTCTTTTGTGATTAACGGCACAGAGCGTGTGATTGTCTCCCAG 

1 5 TTGCACCGTTCGCCCGGCGTATTCTTCGAGCATGACAAAGGTAAGACGCACTCTTCCGGC 
AAATTGTTATTCTCCGCCCGCATCATTCCCTACCGTGGTTCATGGTTGGATTTTGAATTT 
GATCCGAAAGATTTGCTGTATTTCCGTATCGACCGCCGCCGTAAAATGCCGGTAACGATT 
TTGTTGAAGGCTTTAGGCTACAACAATGAGCAAATCTTGGATATTTTCTACGACAAAGAA 
ACGTTCTATTTGTCTTCAAACGGTGTTCAAACCGATTTGGTTGCAGACCGTCTGAAAGGC 

20 GAAACTGCCAAGGTCGATATCTTGGATAAAGAAGGCAATGTATTGGTTGCCAAAGGTAAG 
CGCATTACTGCGAAAAATATCCGTGATATTACCAATGCAGGCCTGACCCGTTTGGATGTA 
GAACCGGAAAGCCTGCTGGGCAAAGCATTGGCTGCCGATCTGATTGATTCGGAAACCGGC 
GAGGTATTGGCTTCTGCCAATGATGAAATTACAGAAGAGTTGTTGGCCAAATTTGATATC 
AACGGCGTAAAAGAAATTACGACCCTTTATATCAATGAGCTGGATCAGGGTGCTTATATC 

25 TCCAATACCTTGCGTACGGATGAGACTGCCGGCCGGCAGGCGGCTCGTGTTGCGATTTAC 
CGTATGATGCGTCCGGGCGAACCGCCCACCGAAGAGGCGGTCGAGCAATTGTTTAACCGC 
TTGTTCTTCAGTGAAGACAGCTACGATCTGTCCCGCGTAGGCCGTATGAAATTTAATACG 
CGCACATACGAACAAAAACTGTCCGAAGCCCAACAAAACTCTTGGTACGGCCGCCTGCTG 
AACGAAACGTTTGCCGGTGCTGCCGACAAAGGCGGTTATGTCCTGAGCGTCGAAGATATT 

30 GTCGCCTCGATTGCGACTTTGGTCGAGTTGCGTAACGGCCATGGCGAAGTGGACGATATC 
GATCACTTGGGCAACCGCCGAGTACGTTCGGTAGGCGAGCTGACTGAAAACCAATTCCGT 
AGCGGTTTGGCCCGTGTGGAACGTGCCGTAAAAGAACGTTTGAATCAGGCGGAATCAGAA 
AACTTGATGCCGCACGATTTGATTAATGCAAAACCTGTTTCTGCCGCTATTAAAGAATTC 
TTCGGCTCCAGCCAATTGAGTCAGTTTATGGATCAGACCAACCCCTTGTCTGAAGTAACC 

35 CATAAACGCCGTGTATCTGCATTGGGTCCGGGCGGTTTGACCCGCGAACGTGCAGGATTT 
GAGGTGCGGGACGTGCATCCGACCCACTACGGTCGCGTATGTCCGATTGAAACGCCTGAA 
GGTCCGAACATCGGTTTGATCAACTCATTGTCCGTTTATGCGCGCACCAATGATTACGGT 
TTCTTGGAAACGCCTTACCGCCGCGTTATCGACGGCAAAGTAACCGAGGAAATCGATTAC 
TTGTCTGCCATCGAAGAAGGCCGCTATGTGATTGCACAGGCGAATGCCGATTGGATTCAG 

40 ATGGCAATCTGATTGGCGATTTGGTTACCTGTCGTGAAAAAGGCGAAACCATTATGGCAA 
CGCCCGACCGCGTCCAATATATGGACGTGGCAACTGGTCAAGTGGTATCCGTTGCAGCAT 
CCCTGATTCCATTCTTGGAACATGATGACGCGAACCGCGCATTGATGGGTGCCAACATGC 
AACGTCAGGCAGTGCCTTGCTTGCGTCCTGAAAAACCGATGGTCGGTACCGGTATCGAGC 
GTTCCGTTGCCGTTGACTCTGCTACTGCAATCGTTGCCCGCCGAGGCGGCGTGGTCGAGT 

45 ATGTCGATGCCAACCGCGTTGTGATCCGTGTCCATGACGACGAAGCGACTGCCGGTGAAG 
TGGGTGTCGATATTTACAACTTGGTTAAATTCACCCGTTCCAACCAGTCTACCAATATCA 
ATCAGCGTCCTGCCGTCAAAGCCGGCGATGTTTTGCAACGCGGCGATTTGGTGGCCGACG 
GCGCGTCCACCGATTTTGGCGAATTGGCTTTGGGTCAAAATATGACCATCGCCTTCATGC 
CGTGGAACGGTTACAACTACGAAGACTCGATTCTGATTTCCGAAAAAGTGGCTGCGGACG 

50 ACCGCTATACTTCGATTCACATTGAGGAATTGAATGTCGTTGCCCGCGATACTAAGCTGG 
GTGCGGAAGACATTACCCGCGATATTCCGAACTTGTCCGAGCGTATGCAAAACCGTTTGG 
ACGAATCCGGTATCGTTTACATCGGTGCGGAAGTAGAAGCCGGCGATGTGTTGGTAGGCA 
AGGTAACGCCTAAAGGCGAAACCCAACTGACGCCGGAAGAAAAACTGCTGCGCGCCATCT 
TCGGTGAAAAAGCATCTGACGTAAAAGATACTTCATTGCGTATGCCTACCGGCATGAGCG 

55 GTACCGTTATCGACGTTCAAGTCTTCACTCGTGAAGGTATTCAACGCGACAAACGTGCTC 
AATCCATTATCGATTCCGAATTGAAACGCTACCGTTTGGATTTGAACGACCAATTGCGTA 
TTTTCGACAACGACGCATTCGACCGTATCGAGCGTATGATTGTCGGTCAGAAAGCCAACG 
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GTGGTCCGATGAAGCTGGCCAAAGGCAGCGAAATCACGACCGAATATCTGGCGGGTCTGC 
CGAGCAGGCACGATTGGTTCGATATCCGTCTGACCGATGAAGATTTGGCCAAGCAGTTGG 
AACTGATTAAAGTGAGCCTGCAACAAAAACGCGAAGAAGCGGACGAGTTATACGAAATCA 
AGAAGAAAAAACTGACCCAAGGCGACGAATTGCAACCCGGCGTACAAAAAATGGTGAAAG 
5 TTTTTATCGCCATCAAACGCCGTCTGCAAGCCGGCGACAAAATGGCGGGCCGCCACGGTA 
ACAAAGGCGTGGTATCGCGCATTCTGCCAGTGGAAGACATGCCTTACATGGCGGACGGCC 
GTCCGGTAGACATCGTACTGAACCCATTGGGCGTACCTTCCCGTATGAACATCGGTCAGA 
TTTTGGAAGTTCACTTGGGTTGGGCAGCAAAAGGTATCGGCGAGCGTATCGACCGTATGC 
TGAAAGAGCAACGCAAAGCAGGCGAGTTGCGCGAGTTCTTGAACAGACTCTACAACGGCA 

10 GCGGTAAGAAAGAAGATTTGGATGCCCTGACTGATGAAGAAATCATCGAACTGGCCTCCA 
ACCTGCGCAAAGGTGCATCTTTCGCCTCTCCTGTATTCGACGGTGCGAAAGAGTCTGAAA 
TCCGCGAAATGCTGAACTTGGCTTATCCGAGCGACGATCCTGAGGTTGAAAAACTGGGCT 
TCAACGACAGTAAAACCCAAATCACGCTGTATGACGGCCGTTCAGGCGAAGCATTTGACC 
GCAAGGTTACAGTAGGTGTGATGCACTATCTGAAACTGCACCACTTGGTTGACGAAAAAA 

15 TGCACGCGCGTTCTACCGGTCCGTACAGTCTGGTTACCCAGCAGCCTTTGGGCGGTAAAG 
CCCAGTTCGGCGGCCAACGTTTCGGCGAGATGGAGGTTTGGGCATTGGAAGCATACGGCG 
CGGCATACACGCTGCAAGAGATGCTGACTGTGAAGTCTGACGACGTGAACGGCCGTACCA 
AAATGTACGAAAACATCGTCAAAGGCGAACACAAAATCGATGCCGGTATGCCCGAGTCCT 
TCAACGTATTGGTCAAAGAGATTCGCTCACTGGGCTTGGATATCGATTTGGAACGTTACT 

20 AAACAAAAGTTTTCAGACGGCCTTTCAGGGTCGTCTGAAAAAGTGGTTTCAGAATAAGAA 
TGAAGCAATCGGCATTTAGGCCGTCTGAAATCAAAAGTACCGTTTCCCAATATCGAAAAT 
CCGCCATGCGGTAAAAATACTTCCTTCAAGGAGCAAAAATGAATTTGTTGAACTTATTTA 
ATCCGTTGCAAACTGCCGGCATGGAAGAAGAGTTTGATGCCATTAAAATCGGTATTGCCT 
CTCCCGAAACCATCCGCTCATGGTCTTATGGCGAAGTCAAAAAACCTGAAACCATCAACT 

25 ACCGTACGTTCAAACCTGAGCGTGACGGTTTGTTCTGTGCCAAAATCTTTGGCCCGGTCA 
AAGACTACGAATGCTTGTGCGGAAAATACAAACGCTTGAAATTTAAAGGCGTAACGTGTG 
AAAAATGCGGCGTGGAAGTAACCCTGTCCAAAGTGCGCCGCGAACGCATGGGTCATATCG 
AATTGGCTGCGCCCGTCGCACATATTTGGTTCTTAAAATCCCTGCCTTCCCGCTTGGGTA 
TGGTGTTAGACATGACTTTGCGCGACATCGAGCGCGTATTGTACTTTGAAGCATTTGTGG 

30 TAACCGATCCCGGTATGACTCCGCTGCAACGCCGCCAATTGCTGACTGAAGACGATTACT 
ACAACAAGCTGGACGAATACGGCGACGATTTCGATGCCAAAATGGGTGCGGAAGGTATCC 
GCGAATTGCTGCGTACCCTGAATGTAGCGGGCGAAATCGAAATCCTGCGCCAAGAGTTGG 
AATCGACCGGTTCCGACACCAAAATCAAAAAAATCGCCAAACGCTTGAAAGTATTGGAAG 
CCTTCCATCGTTCCGGTATGAAACTGGAATGGATGATTATGGATGTGCTGCCGGTATTGC 

35 CGCCTGATTTGCGTCCGTTGGTTCCATTGGATGGTGGTCGTTTTGCCACTTCCGATTTGA 
ACGATTTGTACCGCCGCGTTATTAACCGTAACAACCGTCTGAAACGTCTGTTGGAACTGC 
ATGCGCCTGACATCATCGTCCGCAACGAAAAACGTATGTTGCAAGAAGCAGTTGACTCGC 
TGTTGGATAACGGCCGTCGCGGTAAAGCCATGACCGGCGCCAACAAACGCCCGCTGAAAT 
CATTGGCAGACATGATTAAAGGTAAAGGCGGTCGCTTCCGTCAAAACCTGTTGGGCAAAC 

40 GTGTGGACTACTCCGGCCGTTCCGTGATTACCGTAGGCCCGTACCTGCGTCTGCACCAAT 
GCGGTTTGCCGAAAAAAATGGCTTTGGAACTGTTCAAACCGTTCATTTTCCACAAATTGG 
AAAAACAAGGTTTGGCCTCTACCGTTAAAGCAGCGAAAAAATTGGTAGAGCAAGAAGTAC 
CGGAAGTATGGGACATCTTGGAAGAAGTCATCCGCGAACATCCGATTATGCTGAACCGTG 
CGCCGACCCTGCACCGTTTGGGTATTCAAGCGTTCGAACCTATCTTGATTGAAGGTAAAG 

45 CGATTCAGTTGCACCCATTGGTGTGTGCTGCGTTCAACGCCGACTTTGACGGCGACCAAA 
TGGCGGTACACGTTCCATTGAGCTTGGAAGCACAAATGGAAGCACGCACGCTGATGCTGG 
CTTCAAACAACGTATTGTCTCCGGCCAACGGCGAACCGATTATCGTACCTTCCCAAGACA 
TCGTATTGGGCCTGTACTATATGACTCGCGATCGTATCAATGCCAAAGGCGAAGGCAGCC 
TGTTTGCCGATGTGAAAGAAGTGCATCGCGCATACCATACCAAACAGGTCGAGCTGGGTA 

50 CGAAAATCACCGTACGTCTGCGCGAATGGGTGAAAAACGAAGCAGGTGAGTTTGAGCCTG 
TCGTTAACCGTTACGAAACAACCGTCGGCCGTGCATTGTTGAGCGAAATCCTGCCGAAAG 
GCCTGCCGTTTGAATATGTCAACAAAGCGTTGAAGAAAAAAGAAATTTCTAAACTGATTA 
ACGCATCGTTCCGCCTGTGCGGCTTGCGCGATACGGTTATCTTTGCTGACCACCTGATGT 
ACACCGGTTTCGGATTTGCGGCAAAAGGCGGTATTTCCATTGCCGTTGACGATATGGAAA 

55 TTCCAAAAGAAAAAGCGGCCTTGCTGGCTGAAGCCAATGCCGAGGTTAAAGAAATCGAAG 
ACCAATACCGTCAAGGTTTGGTTACCAACGGCGAACGCTACAACAAGGTGGTCGATATTT 
GGGGTCGTGCCGGCGATAAGATTGCTAAAGCGATGATGGACAACTTGTCCAAACAAAAAG 
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TTATCGACCGTGCCGGCAACGAAGTCGATCAAGAGTCATTCAACTCCATTTATATGATGG 
CGGACTCCGGTGCCCGTGGTTCTGCAGCTCAGATTAAACAGTTGTCCGGTATGCGTGGCT 
TGATGGCAAAACCTGACGGCTCGATTATTGAAACGCCGATTACCTCAAACTTCCGTGAAG 
GTCTGACCGTATTGCAATACTTTATTGCGACCCACGGTGCGCGTAAGGGTTTGGCGGATA 
5 CCGCATTGAAAACCGCGAACTCCGGTTACCTGACTCGTCGTCTGGTAGACGTAACTCAAG 
ATTTGGTCGTTGTTGAAGACGATTGCGGTACTTCAGACGGCTTTGTCATGAAGGCAGTGG 
TACAAGGCGGTGATGTGATTGAAGCATTGCGCGATCGTATTTTGGGTCGTGTTACCGCGT 
CTGACGTTGTCGATCCGTCAAGTGGCGAAACCTTGGTTGAAGCCGGTACGTTGCTGACTG 
AAAAACTGGTGGATATGATCGACCAATCCGGTGTCGATGAAGTCAAAGTCCGTACGCCGA 

1 0 TTACTTGTAAAACCCGTCACGGCCTGTGTGCACACTGTTACGGTCGTGACTTGGCACGCG 
GCAAACTGGTTAACGCCGGTGAGGCAGTCGGTGTGATTGCTGCACAATCCATTGGCGAAC 
CGGGTACCCAGTTGACCATGCGTACGTTCCACATCGGTGGTGCGGCATCCCGTGCGGCAG 
CAGCCAGCCAAGTGGAAGCCAAATCCAACGGTACGGCACGATTCAGCAGCCAGATGCGCT 
ACGTTGCCAACAACAAAGGCGAGTTGGTTGTCATCGGCCGTTCTTGTGAAGTCGTGATTC 

1 5 ACGACGATATCGGCCGTGAACGCGAACGCCACAAAGTACCTTACGGTGCCATCCTGCTGG 
TACAAGACGGTATGGCCATTAAAGCCGGTCAAACCTTGGCAACCTGGGATCCGCATACCC 
GTCCGATGATTACCGAACACGCAGGTATGGTGAAATTCGAAAACGTGGAAGAGGGCGTTA 
CCGTTGCCAAACAAACCGATGATGTAACCGGTTTGTCCACTTTGGTGGTGATTGACGGTA 
AACGTCGTTCCTCTAGTGCTTCCAAACTGCTGCGTCCGACTGTGAAACTCTTGGACGAAA 

20 ACGGCGTGGAAATCTGTATTCCCGGTACTTCTACTCCGGTATCCATGGCATTCCCCGTTG 
GTGCGGTGATTACCGTACGCGAAGGTCAGGAAATCGGTAAAGGCGACGTATTGGCGCGTA 
TTCCGCAAGCCTCTTCCAAAACCCGCGACATTACCGGCGGCCTGCCGCGCGTTGCCGAAT 
TGTTTGAAGCACGCGTGCCGAAAGATGCCGGTATGTTGGCGGAAATTACCGGTACCGTTT 
CCTTCGGCAAAGAGACCAAAGGCAAGCAACGTCTGATTGTTACTGACGTGGACGGTGTAG 

25 CATACGAGACCTTGATTTCCAAAGAGAAACAAATTCTGGTACACGACGGTCAAGTGGTAA 
ACCGCGGTGAAACCATCGTGGACGGCGCGGTCGATCCGCACGATATTCTGCGTTTGCAAG 
GTATCGAAGCACTGGCACGCTACATTGTCCAAGAGGTGCAAGAGGTTTACCGTCTGCAAG 
GTGTGAAGATTTCTGATAAACACATCGAAGTCATCATCCGTCAAATGTTGCGCCGTGTGA 
ACATTGCGGATGCCGGCGAAACCGGGTTCATTACCGGAGAGCAGGTCGAACGCGGCGATG 

30 TGATGGCGGCCAATGAAAAAGCTTTGGAAGAAGGCAAAGAACCGGCGCGTTACGAAAACG 
TATTGCTGGGTATTACCAAAGCTTCCCTGTCCACCGACAGCTTCATTTCTGCCGCATCGT 
TCCAAGAAACGACCCGCGTTCTGACCGAAGCCGCGATTATGGGCAAACAAGACGAGTTGC 
GTGGTTTGAAAGAAAACGTCATCGTCGGTCGCTTGATTCCTGCCGGTACCGGTTTGACTT 
ACCACCGCAGCCGTCATCAACAATGGCAAGAGGTGGAACAGGAGACTGCCGAAACCCAAG 

35 TAACGGATGAATAATCTTTGGTGCATCCATTCAATAAAAAACCGCAAGCCTTGAGCTTGC 
GGTTTTTCTTTGTCCGATTAAGGCAAAAACAAGCGTTTTCGTCATTTTGAGGCGTGTGGA 
TTATTCCTTAGGTATTTTCGGGCCGGAGACCAACGAGGTGGCGGGTGTCGTCGGTACGTC 
CGGAGACCAAAATAACTTTGCCAGGGATGTTGGTTTCGGCGGTCAAAAAAAGTAGCGTCT 
TAATGTTTTCCATTTAAACAAATGTCGTCTGAAACTTCAGACGGCATTTCCTTTAAGAAA 

40 TAAATATGAAACCCAGAAATCTCTTTTTTGCAGGCTGCCTGCTGACTTCGGCGACGTTTG 
CCGAGGATATCGGCGTACCTGTCGAACTGATTAACGTCGGTAATCGGATTGCGATGCCGT 
CTGAAGGGGAAAGCCTCGCCCTCCTGCCGTTTGCCGAGGATGTACCGCCGGTTCGCGATG 
CAATGCCGTCTGAAGTTCCTAAAAGCGCGGCAGGCGGCGATGTTCGGGGTGACCGGATGA 
GAATGCCGATTAACATCGGATGAGCGCGGCTTTATGGCATAAAAAACTGTCGTGGAAAGG 

45 ATTTACACCCCAAATAAATTTCCGTTACAACAAGATCAACAGCAATATGCCCGCCTTTTA 
TTCGCGCAGCGGCAAGGAACGGTTTGTCAGTATAGAAAAAACGTATTGACAGTATTTTCT 
TCAGTCGTCCGACTGATTGTGAGGGATGTCGGTAAATATTTATCGGCAAACAAGAAAATC 
ATCTTTCTTCTTGTCGTTATGCTTGACTGTCTGCTTGCAATAAAAATATAATTCCACTCT 
TGCCGACATGGTGTCGGCAAGTATTTAACTCAACAGGACGAGAAAATATGCCAACTATCA 

50 ACCAATTAGTACGCAAAGGCCGTCAAAAGCCCGTGTACGTAAACAAAGTGCCCGCACTGG 
AAGCTTGCCCGCAAAAACGTGGCGTGTGCACCCGTGTATACACAACTACCCCTAAAAAAC 
CTAACTCTGCATTGCGTAAAGTATGTAAAGTCCGCCTGACCAACGGTTTTGAAGTCATTT 
CATACATCGGCGGCGAAGGTCACAACCTGCAAGAGCACAGTGTCGTATTGATTCGCGGCG 
GTCGTGTAAAAGACTTGCCAGGTGTGCGTTACCACACTGTACGCGGTTCTTTGGATACTG 

55 CAGGTGTTAAAGACCGTAAACAAGCCCGTTCCAAATACGGTGCTAAGCGTCCTAAATAAT 
TACTGGGACTTAAATAGGCACGTCGGCCGCCTAAGCTGAACAACGGCCGAGTAAGTGAAT 
AC TCAAT TGGG TATTCAT GGGAATAGACCCGACTGAATAGAT TAAAGGAAAT TAAAAT GC 
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CAAGACGTAGAGAAGTCCCCAAGCGCGACGTACTGCCAGATCCTAAATTCGGCAGCGTCG 
AGTTGACCAAATTCATGAACGTATTGATGATTGACGGTAAAAAATCCGTTGCCGAGCGTA 
TCGTTTACGGTGCGTTGGAACAGATTGAGAAAAAAACCGGCAAAGTAGCAATCGAAGTAT 
TTAACGAAGCCATTGCAAACGCCAAACCTATCGTGGAAGTGAAAAGCCGCCGTGTAGGTG 
5 GTGCAAACTACCAAGTTCCTGTTGAAGTTCGTCCTTCACGCCGTTTGGCTTTGGCAATGC 
GCTGGGTTCGCGATGCGGCCCGCAAACGTGGTGAGAAATCCATGGACCTGCGTTTGGCAG 
GCGAATTGATTGATGCGTCCGAAGGCCGTGGCGGTGCGTTGAAAAAACGTGAAGAAGTAC 
ACCGTATGGCTGAAGCCAACAAAGCATTCTCTCACTTCCGTTTCTAATTTTGAAAGGCTA 
ATAAAATGGCTCGTAAGACCCCGATCAGCCTGTACCGTAACATCGGTATTTCCGCCCATA 

10 TTGACGCGGGTAAAACCACGACGACAGAACGTATTTTGTTCTATACCGGTTTGACCCACA 
AGCTGGGCGAAGTGCATGACGGTGCGGCTACTACCGACTACATGGAACAAGAGCAAGAGC 
GCGGTATTACCATTACCTCCGCTGCCGTTACTTCCTACTGGTCCGGTATGGCGAAACAAT 
TCCCCGAGCACCGCTTCAACATCATCGACACCCCGGGACACGTTGACTTTACCGTAGAGG 
TAGAGCGTTCTATGCGTGTATTGGACGGCGCGGTAATGGTTTACTGCGCGGTGGGCGGTG 

15 TTCAACCCCAATCTGAAACCGTATGGCGGCAAGCCAACAAATACCAAGTGCCGCGCTTGG 
CGTTTGTCAATAAAATGGACCGTCAGGGTGCCAACTTCTTCCGTGTTGTCGAGCAAATGA 
AAACCCGTTTGCGCGCAAACCCTGTACCTATCGTCATTCCGGTTGGTGCGGAAGACAACT 
TCAGCGGTGTGGTTGATTTGTTGAAAATGAAATCCATCATTTGGAATGAAGTCGATAAAG 
GTACAACCTTTACCTATGGCGATATTCCTGCCGAATTGGTCGAAACTGCCGAAGAATGGC 

20 GTCAAAATATGATTGAAGCCGCAGCCGAAGCCAGCGAAGAACTGATGGACAAATACTTAG 
GCGGCGACGAGCTGACCGAAGAAGAAATCGTAGGCGCGTTGCGTCAACGTACTTTGGCAG 
GCGAAATTCAGCCTATGCTGTGTGGTTCTGCATTTAAAAACAAAGGTGTTCAACGTATGT 
TGGACGCAGTTGTAGAATTGCTGCCAGCTCCTACCGATATTCCTCCGGTTCAAGGTGTCA 
ACCCGAATACCGAGGAAGCCGACAGCCGTCAAGCCAGCGATGAAGAGAAATTCTCTGCAT 

25 TGGCGTTCAAAATGTTGAACGACAAATACGTCGGTCAGCTGACCTTTATCCGCGTTTACT 
CAGGCGTAGTAAAATCCGGCGATACCGTATTGAACTCCGTAAAAGGCACTCGCGAACGTA 
TCGGTCGTTTGGTACAAATGACTGCCGCAGACCGTACTGAAATCGAAGAAGTACGCGCCG 
GCGACATCGCAGCCGCTATTGGTCTGAAAGACGTTACTACCGGTGAAACCTTGTGTGCGG 
AAAGCGCGCCGATTATCTTGGAACGTATGGAATTCCCCGAGCCGGTAATCCATATTGCCG 

30 TTGAGCCGAAAACCAAAGCCGACCAAGAGAAAATGGGTATCGCCCTGAACCGCTTGGCTA 
AAGAAGACCCTTCTTTCCGTGTCCGTACAGACGAAGAATCCGGTCAAACCATTATTTCCG 
GTATGGGTGAGCTGCACTTGGAAATTATTGTTGACCGTATGAAACGCGAATTCGGTGTGG 
AAGCAAATATCGGTGCGCCTCAAGTGGCTTACCGTGAAACTATCCGCAAAGCCGTTAAAG 
CCGAATACAAACATGCAAAACAATCCGGTGGTAAAGGTCAATACGGTCACGTTGTGATTG 

35 AAATGGAACCTATGGAACCGGGTGGTGAAGGTTACGAGTTTATCGATGAAATTAAAGGTG 
GTGTGATTCCTCGCGAATTTATTCCGTCTGTCGATAAAGGTATCCGCGATACGTTGCCTA 
ACGGTATCGTTGCCGGCTATCCTGTAGTTGACGTACGTATCCGTCTGGTATTCGGTTCTT 
ACCATGATGTCGACTCTTCCCAATTGGCATTTGAATTGGCTGCTTCTCAAGCGTTTAAAG 
AAGGTATGCGTCAAGCATCTCCTGCCCTGCTTGAGCCAATCATGGCAGTTGAAGTGGAAA 

40 CCCCGGAAGAATACATGGGCGACGTAATGGGCGACTTGAACCGCCGTCGCGGTGTTGTAT 
TGGGTATGGATGATGACGGTATCGGCGGTAAAAAAGTCCGTGCCGAAGTACCTTTGGCAG 
AAATGTTCGGTTACTCGACCGACCTGCGTTCTGCAACCCAAGGCCGCGCTACTTACTCTA 
TGGAGTTCAAGAAATATTCTGAAGCTCCTGCCCACATAGCTGCTGCTGTAACTGAAGCCC 
GTAAAGGCTAATCAGAAAAGGCCGTCTGAAACTGAAAATAAATTTTCAGACGGCCATTGT 

45 TCTTTAATCGATCTTTATATGTAAAGGAATTAGCTCATGGCTAAGGAAAAATTTGAACGT 
AGCAAACCGCACGTAAACGTTGGCACCATCGGTCACGTTGACCATGGTAAAACCACTCTG 
ACTGCTGCTTTGACTACTATTTTGTCTAAAAAATTCGGTGGCGCTGCAAAAGCTTATGAC 
CAAATCGACAACGCTCCTGAAGAAAAAGCTCGTGGTATTACCATTAATACCTCACACGTA 
GAATACGAAACTGAAACCCGTCACTACGCACACGTAGACTGCCCGGGGCACGCCGACTAC 

50 GTTAAAAACATGATTACCGGCGCCGCACAAATGGACGGTGCAATCCTGGTATGTTCCGCA 
GCCGACGGCCCTATGCCGCAAACCCGCGAACACATCCTGCTGGCCCGCCAAGTAGGCGTA 
CCTTACATCATCGTGTTCATGAACAAATGCGACATGGTCGACGATGCCGAGCTGTTGGAA 
CTGGTTGAAATGGAAATCCGCGACCTGCTGTCCAGCTACGACTTCCCCGGCGATGACTGC 
CCGATTGTACAAGGTTCCGCACTGAAAGCCTTGGAAGGCGATGCCGCTTACGAAGAAAAA 

55 ATCTTCGAACTGGCTGCCGCATTGGACAGCTACATCCCGACTCCCGAGCGAGCCGTGGAC 
AAACCGTTCCTGCTGCCTATCGAAGACGTGTTCTCCATTTCCGGCCGCGGTACAGTAGTA 
ACCGGCCGTGTAGAGCGCGGTATCATCCACGTTGGTGACGAGATTGAAATCGTCGGTCTG 
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AAAGAAACCCAAAAAACCACTTGTACCGGTGTTGAAATGTTCCGCAAACTGCTGGACGAA 
GGTCAGGCGGGCGACAACGTAGGCGTATTGCTGCGCGGTACCAAACGTGAAGACGTGGAA 
CGCGGTCAGGTATTGGCTAAACCGGGTACTATCACTCCTCACACCAAATTCAAAGCAGAA 
GTATACGTACTGAGCAAAGAAGAGGGTGGTCGTCACACTCCGTTCTTCGCCAACTACCGT 
5 CCGCAATTCTACTTCCGTACCACCGACGTAACCGGCGCGGTTACTTTGGAAGAAGGTGTG 
GAAATGGTAATGCCGGGTGAAAACGTAACCATCACCGTAGAACTGATTGCGCCTATCGCT 
ATGGAAGAAGGCCTGCGCTTTGCGATTCGCGAAGGCGGCCGTACCGTGGGTGCCGGCGTG 
GTTTCTTCTGTTATCGCTTAATTGAAGGATATTGATAAATGGCAAACCAAAAAATCCGTA 
TCCGCCTGAAAGCTTATGATTACGCCCTGATTGACCGTTCTGCACAAGAAATCGTTGAAA 

10 CTGCAAAACGTACCGGTGCAGTTGTAAAAGGCCCGATTCCTTTGCCGACCAAAATCGAGC 
GTTTCAACATTTTGCGTTCTCCGCACGTGAACAAAACTTCCCGTGAGCAATTGGAAATCC 
GCACCCACTTGCGCCTGATGGACATCGTGGATTGGACCGATAAAACTACCGATGCGCTGA 
TGAAGCTGGATTTGCCGGCCGGTGTTGATGTAGAAATCAAAGTCCAATAATTCGGACTAT 
AAAAAATCCCCAAGCAATCAATGCTTGGGGATTTTTTATGTTATGCCGAGACCTTTGCAA 

15 AATTCCCCAAAATCCCCTAAATTCCCACCAAGACATTTAGGAGCACCTTCTTCCAGCAAA 
CCGCCCAAGCCATGATTGCCAAACACATCGACCGGTTCCCACTATTGAAGTTGGACCGGG 
TAATTGATTGGCAGCCGATCGAACAGTACCTGAATCGTCAAAGAACCCGTTACCTTAGAG 
ACCACCGCGGCCGTCCCGCcTATCCCCTGTTGTCCATGTTCAAAGCCGTCCTGCTCGGAC 
AATGGCACAGCCTCTCCGATCCCGAACTCGAGCACAGCCTCATCACCCGCATCGATTTCA 

20 ACCTGTTTTGCCGCTTTGACGAACTGAGCATCCCCGATTACAGTCATCAACCATATTCCG 
GTTTGTCGGAGAAAGATGCATACGCTGTGATGACCGGATACCGACCCGTTAAAAGAGTCC 
GACCCTATGCCGTCTGAAAATTCAAAACGCTTCAGACGGCATATTGAAGATATTTCTGAT 
ATTTCTGTTGATATTTCTTTGACTTGTCAGATATAATGCCGAGCTTGGTACATTTGTGCC 
AAGTTTAACTTTGTCTGAAAGACAGGCCAATCGTAGCCTGTCCCTTTACTTTAAAAGGAA 

25 AATAATCATGACTTTAGGTCTGGTTGGACGCAAAGTTGGTATGACCCGCGTGTTCGACGA 
ACAGGGTGTTTCTGTTCCGGTAACCGTTTTGGATATGTCTGCCAACCGCGTTACACAAGT 
AAAATCCAAAGATACTGACGGCTATACTGCCGTTCAAGTTACCTTTGGTCAGAAAAAAGC 
CAATCGTGTCAACAAAGCCGAAGCCGGGCACTTTGCAAAAGCAGGTGTTGAAGCCGGTCG 
CGGTTTGATTGAGTTTGCTTTGACTGAAGAAAAACTGGCTGAATTGAAAGCTGGTGACGA 

30 AATCACCGTTTCTATGTTTGAAGTCGGTCAACTGGTCGATGTAACCGGTACCTCTAAAGG 
TAAAGGTTTCTCCGGCACGATTAAACGTCATAACTTCGGTGCCCAACTTATTCCGCTTGC 
AGCTTGCCGCTGAAGCGTACCAATACAGACTCGGGCATATCGAGCGGCATTACGCCCGTT 
GCGGCGGCAAATGCAACGGGTA 



35 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 78>: 
gnm_78 

TTTTCnTAGCAGGCATCAAACTGCCCGGCAGCATCGTCGGCATGGGCGTGCTGTTTGCGC 
TTTTGCAGGCGGGTTGGGTCAAAACGTCTTGGCTGCAACAGCTTACCGACGCGCTGATGT 
CGAACCTGACGCTGTTCCTCGTGCCGCCCTGCGTGGCGGTCATCAGCTATTTGGATTTGA 

40 TTGCCGACGATTGGTTTTCGATACTGGTTTCCGCCTCCGCCAGCACTTTGTGCGTACTGC 
TGGTTACGGGCAAAGTCCACCGGTGGATACGGGGTATTATCCGATGAACGAAATCCTCAG 
GCAGCCCAGCGTTCTGCTTTTCCTCACGCTTGCCGTGTACGCGCTTGCGATTATCGTGCG 
CACGCGCACGGGCAATATCTTCTGCAACCCCGTACTCGTCAGCACTATCGTGCTGATTGC 
CTACCTGAAAATCCTCGGTATCGATTATGCGGTGTACCACAACGCCGCGCAATTCATTGA 

45 TTTTTGGCTGAAACCCGCCGTCGTCGTGCTTGCCGTGCCGCTCTACCAAAACCGCCGTAA 
AATCTTCAACCAGTGGCTGCCCGTCATCGTTTCACAGCTTGCGGGCAGCGTTACGGGCAT 
TGTTACAGGGATGTATTTTGCCAAATGGCTGGGCGCGGAACGCGAAGTCGTCCTCTCGCT 
CGCGTCCAAATCTGTTACCAACCCCATCGCTATTGAAATCACCCGCTCCATCGGCGGCAT 
TCCCGCCATTACCGCCGCCACCGTCATCATTGCCGGTCTGGTCGGACAGATTGCCGGTTA 

50 CAAAATGCTGAAGAACACGGTCGTCATGCCCTCGTCCGTGGGTATGTCGCTCGGCACGGC 
TTCGCACGCGATGGGGATTGCCGCCTCGCTCGAACGCAGCCGCCGTATGGCGGCATACGC 
GGGGCTGGGGCTGACGTTCAACGGCGTACTGACCGCGCTGATTGCGCCGCTGCTCATCCC 
CGTTTTGGGATTTTGAACCCGTTTCAGACGGCATTTCAGCCCATGCTGTCTGAACGCCGA 
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CACACTCGCAAGGAGAACCGTTATGGCTGTCAACCTGACCGAAAAAACCGCCGAACAACT 
GCCCGACATCGACGGCATTGCCCTCTACACCGCCCAAGCAGGCGTGAAGAAGCCCGGGCA 
TACCGACCTGACACTGATTGCCGTAGCCGCCGGCAGCACCGTCGGTGCAGTCTTCACGAC 
CAACCGTTTCTGTGCCGCGCCCGTCCACATCGCCAAATCGCACCTTTTCGACGAAGACGG 
5 CGTGCGCGCCCTCGTCATCAACACGGGCAACGCCAACGCGGGTACGGGCGCACAGGGCAG 
AATCGATGCTTTGGCAGTGTGTGCCGCCGCCGCCCGGCAAATCGGCTGCAAACCGAACCA 
GGTGCTGCCCTTCTCCACCGGCGTGATTCTCGAACCGCTGCCCGCAGACAAAATCATCGC 
CGCCCTGCCCAAAATGCAGCCTGCCTTCTGGAACGAAGCGGCACGCGCCATCATGACCAC 
CGACACCGTGCCCAAAGCCGCCTCGCGCGAAGGCAAGGTCGGCGACAAACACACCGTCCG 

10 CGCCACGGGCATCGCCAAAGGCTCGGGCATGATTCATCCCAATATGGCGACCATGCTCGG 
TTTCATCGCCACCGATGCCAAAGTTTCCCAACCCGTCCTCCAACTGATGACGCAGGAAAT 
CGCCGACGAAACCTTCAACACCATCACCGTTGACGGCGACACCAGCACCAACGACAGCTT 
CGTCATCATCGCCACCGGCAAAAACAGCCAAAGCGAAATCGACAACATCGCCGACCCGCG 
TTACGCCCAACTCAAAGAATTGTTGTGCAGCCTCGCGCTCGAACTCGCCCAAGCCATCGT 

1 5 CCGCGACGGCGAAGGTGCGACCAAGTTCATCACCGTCCGCGTCGAAAACGCCAAAACCCG 
CGACGAAGCCCGCCAAGCCGCCTACGCCGTGGCACGTTCGCCGCTGGTCAAAACCGCCTT 
TTTCGCCTCCGACCCCAACCTCGGCAGGCTGCTCGCCGCCATCGGTTATGCCGGCGTTGC 
CGACCTCGATACCGACCTCGTGGAAATGTATCTCGACGATATTTTGGTTGCCGAACACGG 
CGGACGCGCCGCAAGCTACACCGAAGCACAAGGGCAGGCGGTGATGTCGAAGGCCGAAAT 

20 CACCGTCCGCATCAAGCTGCATCGCGGACAAGCCGCCGCCACCGTCTATACCTGCGACCT 
GTCGCACGGATACGTTTCCATCAACGCCGATTACCGTTCCTGACCCGACACGGCTTCAGA 
CGGCATACATAAAATGCCGTCTGAACCGCCGGACAACATACCATGACCTCCACATTCCCC 
CGCCGCCTCGCCCGCAAAATCCGCCAAACCCGCCGCCTGTCGCGCAAAAGCATCGCCTTT 
CTGTTCCTTTTGGCAGGTTCGGCACTCGTCGCCCTGACCGCGCTGTTTTTTGCCCATCTT 

25 GCCGATTTTGCGCTGGAACTGAACGCCAAACTGGTTCAACAATACCCGTGGTTCGCGTGG 
GTCGCGCTTCCTTTGGGTTTACCGCTTATTGCGTGGCTCACACGCAAATTCGCCCCCTTC 
ACCGCCGGCAGCGGCATCCCGCAGGTCATCGCCTCACTGTCGCTGCCCTACGGCGCACAG 
AAAACGCGGCTGATCCGCCTCGGGCAGACGCTGCTGAAGATTCCGCTAACCTTTTTGGGT 
ATGCTGTTCGGCGCGTCCATCGGACGCGAAGGTCCGTCCGTGCAGGTCGGCGCGGCAGTG 

30 ATGGGCGCGTGGGGCGCGTGGTGCAAGAAACACGGCTTGGCATTCAAAGGGATGCAGGAA 
AACGATTTGATGGCGGCGGGCGCGGCGGGCGGTTTGGCAGCCGCGTTCAACGCGCCGCTG 
GCGGGCGTGATTTTCGCCATTGAGGAACTCGGGCGCGGCATCATGTTGCGCTGGGAGAGG 
CAAATTCTTTTGGGCGTGCTCGCCTCCGGTTTCATACAGGTCGCCATTCAGGGCAACAAC 
CCGTATTTTTCCGGCTTCAACGGCGGCGTATTGGAACATATCTTTCTGTGGGTCGCACTG 

35 TCCGGCCTGGTTTGCGGCGCGGCGGGCGGGCTGTTCGGACGTTTGCTCTATCGCGGTGCG 
GCGGCGTTTGCACCGCGCAAGATACGCGGCTTCATCCGCAACCGTCCGCTGCTGCTGGCG 
GCACTGATGGGGCTGCTGCTCGCCCTGCTCGGCACGTTCTACCAAGGCAAAACCTACGGC 
ACCGGCTACCACGAAGCCGCCCAAGCCCTGCACGGCATCTACGAAGCCCCCTTCGGACTC 
GCCGCCGCCAAATGGCTCGCCACCGTATTCAGCTATTGGGCAGGCGTTCCGGGCGGCATT 

40 TTCACTCCCTCGCTGACCATAGGCGCGGTTTTGGGCGAGCATATCGCCGCCATCGCCGAC 
ATATCGCAGGGTGCAAACATCATCGTCCTCATCTGCATGGCGGCATTTCTGGCGGGCGCG 
ACACAATCCCCGATTACTTCCGCCGTCGTCGTCATGGAAATGACGGGCGGACAAAGCCTG 
CTGTTTTGGATGCTAATTGCCTGCATTTTCGCCTCGCAGGTTTCGCGCCAGTTTTCGCCG 
CGTCCGTTCTACCACGCATCGGGAATGCGCTTCCGCCAGCGCGTGCTTCAAGAAACCGCC 

45 GCCCAAACCGGCAATGCGCCCGCAAGACCGCAAACAGCAAACAGCAAAACGGGAATGCCG 
TCTGAAAATTAAAACGCCCCCGATCAAACGCCGGCAGCCGCCTTGATTTGAATACCGTTC 
CGCCGCCGCTTGAAATTTCAGCAACAATGCCGTCTGAACGACAGAATGCGGTTTTCAGAC 
GGCATTTCCCCATCCCGATATTGCCTAAACAAAACCGAAGCGTTTGCTATAATTCTATTT 
TTTACCGCATACGCACCAATCATGTTTCCCGATTTCTCCCAAACCCTCTCCAAAGACCGC 

50 CACTTCCTGCGTTCCGCCTTCAAAAATCCCAACAAATACGGCGGTTTGTCCAAAATCGAA 
GAAAAATACCGAAAATCGCACGAAATCTTTTTGAAGCGTTTGGCAGCCTTGCCAAAACCC 
GAATTCGACAACACCCTGCCCGTTCACGAGAAGCTCGAAGAAATCAAAAAAGCCATTGCC 
AAGAATCAGGTAACGATTATTTGCGGCGAAACCGGTTCGGGCAAAACCACGCAGTTGCCC 
AAGATTTGCTTGGAACTCGGGCGTGGGGCGGCAGGATTGATCGGGCATACCCAGCCGCGC 

55 CGTTTGGCCGCGCGCTCCGTAGCAGAGCGGATTGCCGAAGAGCTGAAATCCGAAATCGGC 
AGCGCGGTCGGCTATAAAGTACGCTTCACCGACCACACCTCGCGCGATGCCTGCGTCAAG 
CTGATGACCGACGGCATCCTGCTGGCGGAAACGCAGACCGACCGTTATCTCGCCGCCTAC 
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GACACGATTATCATCGACGAAGCGCACGAGCGCAGCCTGAACATCGACTTCCTTTTGGGC 
TATTTGAAACAACTCCTGCCGCGCCGCCCCGATTTGAAAGTCATCATCACCTCGGCAACG 
ATAGACGCAGAACGCTTCTCCCGACACTTCAACGGCGCGCCCGTTTTAGAAGTGAGCGGA 
CGGACGTATCCCGTCGAAATCCTCTACCGACCGCTGACCGGCAAAGACGAAGACGACGCA 
5 GAAGTGGAGTTGACCGACGCGATTGTCGATGCGGCGGACGAATTAGCGCGACACGGCGAA 
GGCGATATTTTGGTATTCCTGCCGGGCGAGCGCGAAATCCGCGAAACTGCCGAAGCCCTG 
CGCAAATCCACGCTGCGCCGCAACGACGAAATCCTGCCCCTGTTCGCACGCCTGTCGCAC 
GCCGAGCAGCACAAAATCTTCCACCCCTCAGGCGCGAAACGCCGCATCGTATTGGCAACC 
AACGTCGCCGAAACCTCGCTTACCGTGCCGGGCATCAAATACGTCATCGACACCGGCCTC 

10 GCGCGTGTTAAACGCTATTCCGCACGGGCGAAAGTGGAGCAGCTTCATATCGAAAAAATC 
TCCCAAGCCGCCGCCCGCCAACGATCCGGCCGCTGCGGACGCGTCTCCGCAGGCGTGTGT 
ATCCGACTGTTTTCAGAAGAAGATTTTAACAGCCGCCCCGAATTTACCGACCCCGAAATC 
GTCCGCAGCAACCTCGCCGCCGTCATCCTGCGCATGGCAGCATTGAAACTCGGCGATGTG 
GCGGCATTCCCGTTTTTAGAAATGCCCGATTCACGGTATATCAATGACGGTTTTCAGGTG 

1 5 TTGTTGGAGTTGGGGGCGGTGGAGGCCGTCTGAAAACAGGCAGACATAAAAGAAAATCCG 
CGTAGAGTGATGTAAACTTACCCTTGCTTTAATAAGTAGAAAATGGTGGGTTTACGTCCC 
CCCCTGCGGC T AC T AAAAAAAT AT AAG AG T AAAC AAC CT T T T TG AAAG AAAAAT G T AT GG 
AC G AAAT T C AAAT AC C C AAAAAAG T GG AAT T AC AAAC CAAAC T AG AAAAT GAAAAG AT T G 
T T T T AT C G AAAGG TTCTACCAC GAT TATTGTTGGTGC T AAT GGC AC AG G G AAAAC AAG AT 

20 TAGCTGTT TAT AT T G AAG AAC AAT T AAAG G AAAAAG CAC AC AG AAT T T C GG C T CAT AG AG 
CAT T AAAAT T AAAC C C T AAT GT C AAT AAAAT ACCAGAAAAGAGT G C C AAAAC AT AT C T AT 
CTTATGGTCAGAACTGGGATGGAATCGATGTATCAAATAGAAAAAATTATAGATGGGATA 
ATAACTCATATACTCATTTACTCAACGATTTTGATTGGTTATTACAATATTTATTCGCTC 
AACAAAATAATATTGCGGTAGCAAATAATCAAAAGCTCAACCGTAATGAAAAAGTAACCG 

25 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 79>: 
gnm_79 

GCCCCTGGCTTCTTAAAGGTTGTCCGCCCAAATGCTCAATGACAAGGACTTGCCGTTAAA 
GCGGTAAGAAAACGTGTACTCATTCATAGGAGAAACCTTATGTATTTTGAAATCTATAAA 

30 GACGCAAAAGGCGAATACCGTTGGCGTTTGAAAGCAGCCAACCATGAAATCATCGCTCAG 
GGCGAAGGCTACACCAGCAAGCAAAACTGTCAGCACGCAGTCGATTTGCTGAAAAGCACT 
ACCGCCGCTACCCCTGTAAAAGAGGTATAAAATCCGCTTTCACCCTCAGCCCGCGCCCTA 
CGCGGGCTTTTTTGTCAGTTTCCGACTTTGCGGGAGTGATTGCCCGCCCAGTCGCGCCAA 
GCCTGATTTTGATTTTCCAACTCCGCCACATAGCCACCAAACTCAGCGGCGTGTTCCAAC 

35 AGCGTGGCCGTCTTGCCGTCTTTCGGCGGATTCGGGCGTACCGGCGCGACCATCAATGCA 
GCAGGCGGGGTCGGCATGACTGCCTTTTCGACAACCTTAATTTCCGTAGCCGAGGGCGCG 
GTTGTAGAGCTGCAGGCCGTGAGAGCCAAAGCCGTCAATGCAACCGCCGCTTGCATTTTT 
ACGGTCTTGAGTAAGGACATTTTCGATTTCCTTTTTATTTTCCGTTTTCAGACGGCTGAC 
TTCCGCCTGTTTTTTCGCCAAAGCCATGCCGACAGCGTGCGCCTTGACTTCATATTTTTT 

40 AGCTTCCGCGCGTGCCAGTTCCAGTTCGCGCGCATAGTTTTGAGCCGACAACAGCAGGGC 
TTGCGCCTTGTCGCGCTCCATCTTGTCGATGACCGCCTGCTGCTTCGCAAATGCCGACTT 
GTAGCCTTGATGGTGCGACACAGCCAAGCCCGTGCCGACAAGCGCGATAATGGCAATCGG 
TTGCCAGTTATTCGCCAGCAGTTTCACGAGATTCATTCTCGACCTCCTGACGCTTCACGC 
TGACAAATGAACGCGCCACCGCATAGCCGCCGACAATGCCCAAATACACCGCCCAAATTT 

45 CCGCCGACGGATCGGGCAACATCACAAACTTAAACGTCCCAGCCGCGCAGGCAACGTTTG 
CCCACAGTTTCGAGTGCGACACATTGCCTGTCGCCGGGTTTTTAAAAATATCCAAAATAC 
GCATTGCTATTCCACACTTTTGGTTTGCAGGTGCCGTTTCAGCATTTCCCGATAATTGGC 
CAGTTCGCCCTCCGCAAATTCAAACGCAGCCAAGTCCGCCTGTTCGCTTGCCTCACGGCT 
TTTGGCCGACCACAGCCCAATCATCTTTTCGTAAAACGCAACCTGTCCCATGATTAACGA 

50 CGATTCTTGCGTTTGCGCGCCGCACGTTTAGCAGCCGCCACGCCTGATTTACCCAAGCGC 
AGGCTCGGATGTTGTTTCAAAGAGCCTACCCGAACAGGGCTTGGCGTGATTTTGATTTCA 
GGTAACGGTGGTACGCCAAAATCGTTTTTCAACTTTGCACAATGGGCAACACATAAAGCA 
ATCAAAGACTTTTTCATACCTTCGCCGCTCCCAATTCCATCGCAATCGCGTCCGCAATCG 
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CGCGGCAGATGCCCCATTTGGTCGTCTTAAACAAGGCCAAATCAGTGTCGTTGCTGATGA 
AAAAAGGCTCAAACACAATGCCGCCTGCCTGCGCATAAGCCAGGCGCGAATGTTGCCCTG 
CGTTATCCGGCTTAAAGCCGTCTTCGCCGCGCAGTTTCCAGCCGGTTTTCTTGGCAACGG 
CTTTGCCCAGCACCTGACACCAGCGTTTATTTTTCGGCGTGGACAAGGCTTCGATGCCTG 
5 TCGCCGTTTTGTTCGCCGCCGCATTGGTGTGGAACTCAATCGCCACATCCGAGCCGCGAA 
TCAGCTTGACCGCATCGCGCAGCGGCATATTGCCTTTGCCCGTGCCGTCGGTTTTAACGG 
TCAGGCCGTAATCGTTACGCAGGATTGAAGCCACAATGTTGCGCATATCCTGCGCCAAGT 
CCGCCTCACGGTCGCTTCCGTTGACCGCACCCGGGTCGGTGTTGCTGTGTCCAGCGGTTA 
AGGTTACGGTTTTGCCCATTCATCATCTCCAAAAAATATTGATTGCATATAGTGGATTAA 

1 0 CAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAGATAGTACGGAACCGATTCAC 
TTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTAC 
TGGTTTTTGTTAATCCACTATAACATTTGAAAACCCCATTAAACCGTCTTTAACCCATCG 
TCCCGAACGGTAGATGTTTCACCCCTGCAAACCAAAAAAAAGACCGTCTGAATACAGACG 
GCCAAAGCCTGGTCACACATCACTGCCTAAAATAAAGCTGCCTGCTGTGCCGCAGGTCGG 

15 CTCATTTCATTGATAATCGTATATCCCGTTCGTGAAGAGATGCCGTATTTAGGGCATAGC 
TTCGTCATCGCCATAAGCCCGCTCTTCTTATCAATATCGCGCAATTTGACAAACTCCTGA 
TAAAACCTATGGTTTCTCAACTGTATTAACGCCTTGCCGCACCGTGGGACATACAATTCC 
TCGCCACCATATACCTGCAACAGCTCATGTGTTTTCACTTCGCCGATGGCTTCGACCAAA 
ATTGCCAAACGCTCGGTGTCCACCTTGCCCTTACCAAATTTAAACCGCGCCCCGCCAATC 

20 GCCTTGACCAGCTGTTCCGTCGCTGCCAGTCCGATGACATCCACAATGTCCAACACGGTA 
TCCGGCAATAAATGTTCAACTTTTTCGAACCCCATCATCCCCACCCGCTTTTTCCGTTTT 
CCTGTTTTCCGCAATCTGCAACGCAGCAACCAGTTTATGTAGCTGCGTATCGTCTAAATA 
TTCGACCTTATCCTTACCAAACATCCGCCGCGCCATTGCGTGTGCATAGTTCCAATGTTT 
GCCGCCGACGGTCAGCAGGGCTTCGACTTTGTCCAACATTGCCGCTGATGATGTCCGACG 

25 CAGATGCGGTTTGCCGTGTGGGTTACCTTTTGCTTTAGGCTTAAATCCGTGCGACCGCAT 
ATCAGCGACAACAGACTCAAGTTCGGAAACATCCATATCCGCACACGACCGCTTGCCCGT 
CACACGCTCCAACACCGCGCGATAGGTACCGTCATCCAAGCCCAGCTCCTTTTGAGCAAT 
CTTAATTTTCGCAATCAACGCCCGGCGCATCTCAAACCCATAAAACACAATATATAGTAT 
TAAGCCGATGTTTTTTGCGAAACGGACAGACATAAAAAAGCAACTGTATTTTTCACCCCG 

30 TCGGGCAAAAATACCAAAACTCAAATCAAGCCGTTTAGATACCGTTTTCGGCGGTATCGT 
TTTCGGCAAAATAATCACGCATCCGGGCATTCGATATCGTCAGCAGTTTGCGCATACATG 
CCGTAACGGCAACCTTATACGGCTTACCCTCGGACGGCAGGCGTTGGTAGAAATCCCGAA 
TAAGCGGTTCAAAACGTGTCGCTGCCACGGTAGCCATATACAGTGCCTTACGCACCGCAG 
ACCTTCCGCCAAAGCAGCGGCTTTTGAATTTGGTTTCCCCGCTCTCCCTCGGGTGTGGGG 

35 CAATGCCGACTAGACTCGCTATCCGTTTGTGCGACAGCCGCCCCAATTCGGGCAACATCG 
CCATCAGCGTAGCCGTCGTTATCGAACCGATGCCTTTGATTTGCTCTGCCACTTGGGCTT 
TGCCGTCAAAATGCGTGTGGGTGTGGTTGTCGATTTGTTTGTCCAATTCGTCAATCAGCC 
GGTCAAAATGGGCAATCAGTTGTTTGACGCTTTCGACTTGCGTTTCATGAACCTAATGCA 
GACGGTTTTTCTCGGCAGTCCGCATATCCACCAGTTGGTTGCGGCGGTTAACCAAGGCTT 

40 CCAACACTTCTTCCACTTCGGTGGGCGGGTGGTAGGGCATGGTTTGCGAATCTTCTTTCT 
GTGCCGTCATCTGTGCGAAGAAGGCGGGCATTTTGGCATCTTTGGCGTCGGTTTTGGTCA 
GCGGCTGCGATTGGGCAAACTGATGCGTCTGACGCGGGTTGGCGATAATCACGGCCCTGC 
TCGGCGGATGGCTTTGGCGGCGGGGATTTCGAGACCGCCGGTACTTTCCGTCACGACGAG 
GGCGACCTTGTGTTTTTTAAGGTATTCGATAGTATGGGCGATACCTTTGGGGTTGTTGGT 

45 TTCGGTTTTGGTTTTAGACAAAGACGAAACGGCGATGACGAAGTTTCGTTTGGCGATGTC 
GATATAGTGAATTAACAAAAATCAGGACAAGGCGGCGAGCCGCAGACAGTACAAATAGTA 
CGAAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCG 
AACCAACGCTGTACTGGTTTAGATTTAATTCACTATACCTGCGTAATGGTATTGGGTACT 
CATCATAAACCTGCCTTGCATTCGGTTGTGTTGTCCGGCAACTGTCCGGTTGTGTCGATG 

50 GGTTGCCCTGCCGCTCCCTGAGCTACGCAACGGTTGTGTGCCTTGGGTGGGCGCGGGTGG 
CGGCTGGGCGGTTTGTTGCTATGATACGGTGATTCCAATATACAAGGGTGGGCTTCAGTC 
CACCGCTTCCGTCGATTCCGTCAATGTTACCCATTTCCACCGTCCCCGCCGAAACCAAAA 
CCGCCGACTCCCGCCGGTTCTCCAAAAATTTTTGATGCAGCGGGCTGAAGCACACCCTGC 
ATCCCACCTTTTACGAATCCTCCTACACCCTATACAACACCTTGAAAATCCACCCTGTCA 

55 GGAATACCCGAACCGTCATCCCTACCTTCGCAAAATAGCGCAAAATACCGTCTGAAAGCC 
CTTCAGACGGCATTACCTTGTTTATCTGCATCAATGGCGGAAATGGCGGATGCCGGTTAC 
GACCATGGCGATGCCGTGTTCGTCGGCTGCGTCGAAAACTTCCTGATCGCGCATCGAGCC 
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TGCCGGATGGATGATGGCTTTGATGCCCTGTTCGGCAATCACGTCCACGCCGTCGCGGAA 
GGGGAAGAAGGCATCGGATGCGGCACACGCGCCGTTGAGGTCGAGACCGGCATCTTGCGC 
TTTGCGGGCGGCGATGCGGGTGCTGTCCACGCGGCTCATTTGGCCTGCGCCGATGCCGTA 
GGTTTGACCGCCTTTGCCGAATACGATGGCGTTGGATTTGACGTATTTGGCGACGTTCCA 
5 GACGAACAGCAAATCGTTCCATTCCTGCTCGGTCGGTTGGCGTTTGGAGACGACTTTCAA 
ATCGGCGCGGCTGATGCGGTGGATGTCGGGCGTTTGCACCAACAGTCCGCCGCCGACGCG 
TTTGAGTTCGAAGCGGTTTGCGCCTGCCTCAAGCGGCACTTCCAATACGCGCACGTTTTT 
CTTGGCGGCGGCGATTTCGAGGGCTTCGGCGGTGAACTTAGGCGCCATGAGGACTTCCAT 
AAACTGGTTGTCGGTAATTTGTTTGACGGTTGCGCCGTCAACTTCGCGGTTGAAAGCGAT 
1 0 GATGCCGCCGAACGCGCTGGTGGTGTCGGTGGCGTAGGCGAGTTTGTAGGCATCCAAGGT 
ATTGGAGGCGATGGCTACGCCGCACGGATTGGCGTGTTTCACAATCACGCAGGCGGGCAC 
GTCGAAGGATTTGACGGCTTCCCATGCGGCATCGGCATCGGCGATGTTGTTGTAAGACAA 
TTCTTTGCCTTGCAGTTGTTTGTATGCAGCGAGGCTGCCTGCGGCGGGGTCAATATCGCG 
GTAGAACGCGGCGCGCTGATGCGGGTTTTCGCCGTAGCGCATGTCTTGCACTTTAATCCA 
1 5 GCTTTGATTGAACCGGCCGGGGAATCCGGCGATTTCGGGCGTGCCGCTCAAGACGTCGTC 
TGAAAGCGAGGTCAGGTAATTGGAAATCATACCGTCGTATTGGGCGGTATGGCTGAATGC 
TTTGCGCGAGAGGTTGAAACGGGTTTTGTCGCTCAATGCGCCGTTGTTGGCTTCGAGTTC 
GGCAGCTATGGCCGGGAAATCGGCGGTGTCGGTAACGATGGCGACGTGTTTCCAGTTTTT 
CGCGGCAGAGCGCACCATGGTCGGGCCGCCGATGTCGATGTTTTCAATCGCGTCTTCCAG 
20 CGTGCAGTTTGGTTTGGCGATGGTGGCAGCGAAGAGGTAGAGGTTGACGCACACGAGGTC 
GATATTGCCGATGCCGTGTTCTTCCATCTTGGCGACGTGTTCGTCCAAATCGCGACGACC 
GAGAATACCGCCGTGGATTTTCGGATGCAGGGTTTTCACGCGGCCGTCGAGCATTTCGGG 
AAAACCGGTATAGTCGGCAACTTCGATAACGGGAACGCCTGCATCAGCCAAGAGTTTTGC 
TGTACCGCCGGTAGAAAGAATTTCGACACCGAGTTTGTGCAGGGTTTGGGCAAATTCGAC 
25 TGCGCCTGTCTTGTCGGATAGGCTGATCAGGGCGCGTTTGATGGAAGACATTTGGATTTC 
CTTTGTTGAAGGTTTAATCAGTATGGGATGAATTTTCAGGGCGGTATTATCCCCCAGTTT 
CGCATTTTTGGCAGTAGGTTTTTGCAAATATTGTTAACAATTTTATTGTAAAAGGCCGTC 
TGAAACTTGGTTTCAGACGGCCTTTTGCTTTTGCCTATTTAAATCCCATTTTCTTTGCCA 
CCCATACTGCACCTGCCATGCCTGTACATAATGGCATGAGCAAGGCAACAGGGGCGTAGG 
30 TGAGCTCCAAAATAAAGGCTATGGCGGTCAGGGGCATTTTAAGGGAAACACCGAGGAAAA 
CTGCGGCGCCGACAATGGCTGCGCTTTCAGAGGACATTTCAGGAAAAACACTGTTCCACG 
CGGTGGCAGCAGCAAAGGCGATGGTACTGCCGAGCATCATGGACGGGGTAATCAGACCGC 
CGTATGCGCCGACGGCAAGCGCCATTAAGACGACCAGCCATTTGACGGCGGTCAGCCCAA 
GGCTGTGTTGCCAATCGGTCAATCCGCCAAAGGTCAGTTGATTGCCTGCTTTGCCATTGC 
35 CCAAAATTTCGGGAAACCAAACGGAAATCACGCCGATGAGTGCAAACATACAGACGGCCA 
AGGGAATAATTTTGATATTGTCGCGCTTGATAAAGGGGAACTTTTGGGCGGTACGCTGGA 
AAAAGACGGCGGCTACGCCCAGTATCGGGCCGATGACGGCGGAAAACCAAAGTAATGAAG 
TATTGACGGTAAGGTTGGCCGGATGATATTGCTGCACGTCGCCCAAGCCGATGCGCGCGA 
CGGCGGTGGCGATGACTGAAGTTAACAATGCAGCGGCGACGGCTTGCTGCGTCCACACGC 
40 CCAGCATGGCTTCGAGAATGAAAAGTGTGGAGGCGAGCGGCACGTTATACACGGCCGCCA 
AACCCGCACCCGAAGCGCAAGCAATCAGTAGCCGCATTTCGCCTTCATCCAAACCCAAGC 
GTTTGCCGCCGGCAAAAGCAAACGCGGCGGTCATTTCGCGCGGGGCGACTTCGCGTCCGA 
GCGGCGAACCGAGTCCGACCGTTATGATTTGCAGCAGAACATGGAAAACCGTCGTCAGAA 
ACGGCAGCCCCTGCAACGGCTGTTTCAAGGCGGCTTTGATTTCGATTTGCGGCTTGCCGA 
45 AACGTTTCAGCAACCACCAGCCGCTGCCTGCGACCGCGCCGCACAGCGTCAGCACGGCAA 
CGCGCCGCATACCGGAAGCCTGTGCCACGCCTTCGCGGAACGAAGTGTACACGCCGTCCG 
CGCCATAACCGTATGCCGTATGCTGTATGAAGTGCATCAGTTCCGTCAGCACAATGCCGA 
CCAAACCGCCGATAACGCCCGCTGCTGCCAGGGCAAACCAAAGTTTTCTGCGTCCCACTG 
TCGTTCCTGCCGTTCAAATGCCGTCTGAAAACCTTTCGGACGACATCCGTTTCCTATCCG 
50 CCTATCCGAACAGGCCGCGTACACGCTCCAAACCGCCGAAGTTGATACAGGCATCGGCGG 
CGGCCCGCGCTTTCGGTTTGGCACGGTAAGCCACGCCTATGCCCGCTTCTTTGAGCATCG 
GAATATCGTTCGCACCGTCGCCCACCGCCAACACCTGATGCGGCTGCAATCCGAGGCGGC 
TGCGGTATTCGCGCAACAAATCTGCCTTTGCCTGCGCGTCGATGATTCTGCCTTTCAGAC 
GGCCGGTCAGCCTGCCGTTTTCAATTTCCAAAACATTGGCGTGTTGGTATTCGAAGCCGA 
55 GGCGTTGTTGCAGCCTTTCGGTAAAAAACGTGAAGCCGCCCGACACCAGCAGGAATTTCA 
CATCGTGCCTTTTGCATTCGTCCAACAAAAATTCCGCACCGGGCGAGAGCTTCAAAACGT 
TTTCATAAACGTCCGCCAAAACCCGTTCGTCCAATCCCGCCAACAGCGCGACGCGGCTGC 
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GTAAAGACTGTTCGAAATCGAGTTCGCCGCGCATCGAACGCTCGGTAATTTCCGCTACTT 
TGTTTTTTAAACCCACGCCTGCCGCAATTTCATCGACGCATTCGATGGTAATCAGCGTCG 
AATCCATATCGCTGACAATCAAACCGAGTTCGTCGAAATCCATATCCGGCAACACGGCGT 
GGTCGATTTGACGGCTGCCAAGCAACGCCGCGTCTTTTTCGCTTAAAGAAAACCCTTCTT 
5 CAACGATAAAACGCATACGCTTTTCATCGGCGCAATCAGGTTCGGGCAGGCGTAAGGGGA 
AGTCGGAAGGCAGGGCTGCGGCGGAGGGAAATTGGAGGACGAGGGCGTGCGGCATAACGG 
CGGCTCAAAAAATGCGGATTATATAGTGAAACGGCAAAGAATGTTACGGCGGGCGGGACT 
GCAATCGGAAAACGATTTCAAACACAAACGGCAGTATGTGTCGGACAACACGGGAAAATG 
CCGCAACTATTGCCAGCCTGATGAAAATTCGTTATAAGGGGATTATCTAAAATATATTAA 
10 CATTTGAAGTGAGTCGGCTTTAAACCGGTACGGCGTTGCTCCGCCCCGCCCCGATTTAAA 
T T T AAC C C AC G AT AC AT AT AAAC AAC C CG AAAAAG G AT T C AGAG AT G AAAAT CGGTATCC 
CACGCGAGTCATTATCCGGCGAAACCCGCGTCGCCTGTACGCCCGCCACCGTCGCCCTGC 
TGGGCAAACTGGGCTTTGAAACCGTTGTCGAAAGCGGTGCAGGTTTGGCGGCAAGTTTGG 
ACGATGCCGCTTACCAAACAGCAGGCGCAACCGTTGCCGACAAAGCGGCGGTTTGGGTCT 
15 GCCCTTTGATTTATAAGGTCAACGCGCCGTCCGAACAGGAACTGCCGCTTTTGAACGAAG 
GTCAAACCATCGTCAGCTTCCTGTGGCCGCGCCAAAACGAGGCTTTGGTCGAAGCCTTGC 
GCGCCAAGAAAGTGAACGCGCTGGCGATGGATATGGTGCCCCGCATTTCGCGCGCGCAGG 
CTTTGGACGCTTTGTCTTCGATGGCAAACATCAGCGGCTACCGCGCCGTAATTGAAGCCG 
CCAACGCCTTCGGCCGTTTCTTCACCGGTCAAATTACCGCCGCCGGCAAAGTGCCGCCCG 
20 CGCAGGTTTTGGTGATTGGTGCAGGTGTGGCAGGTTTGGCGGCGATCGGTACGGCAAACT 
CGCTCGGCGCAGTGGTACGCGCGTTCGATACCCGCTTGGAAGTGGCGGAACAAATCGAAT 
CGATGGGCGGCAAGTTCCTGAAACTCGACTTCCCACAAGAATCGGGCGGCAGCGGAGACG 
GCTACGCCAAAGTGATGAGCGACGAATTTATCGCAGCCGAGATGAAGCTCTTTGCCGAGC 
AGGCGAAAGAAGTGGACATCATCATCACCACCGCCGCCATTCCGGGCAAACCCGCGCCCA 
25 AGCTGATTACCAAAGAAATGGTGGAAAGCATGAAATCCGGCTCCGTCATCGTCGATTTGG 
CGGCGGCGACGGGCGGCAACTGCGAACTCACCCGCCCGGGCGAATTGTCCGTAACCGGCA 
ACGGCGTGAAAATCATCGGCTACACCGACATGGCAAACCGCCTTGCCGGACAGTCTTCCC 
AGCTTTACGCCACCAACTTGGTCAACCTGACCAAGCTGTTAAGCCCGAACAAAGACGGCG 
AAATCACGTTGGACTTCGAAGACGTGATTATCCGCAACATGACCGTTACCCACGACGGCG 
30 AAATCACCTTCCCGCCTCCGCCGATTCAAGTTTCCGCCCAGCCGCAGCAAACGCCGTCTG 
AAAAAGCCGTGCCTGCCGCCAAGCCCGAGCCAAAACCCGTTCCCCTGTGGAAAAAACTCG 
CGCCCGCCGTCATCGCCGCCGTCTTGGTACTGTGGGTCGGCGCGGTCGCACCCGCAGCAT 
TCCTGAACCACTTTATCGTGTTCGTTCTCGCCTGCGTCATCGGCTACTACGTCGTCTGGA 
ACGTCAGCCACTCGCTGCACACACCGCTGATGTCGGTAACCAACGCCATCTCCGGCATCA 
35 TCGTCGTCGGCGCGCTGCTGCAAATCGGTCAGGGCAACGGCTTCGTTTCGCTGCTGTCGT 
TTGTTGCCATCCTGATTGCCGGCATCAACATCTTCGGCGGCTTTGCGGTAACACGGCGTA 
TGCTGAATATGTTTAAGAAAGGGTAAGCCATGACTTTCGCCTATTGGTGTATTCTGATTG 
CCTGCCTATTGCCGCTTTTTTGTGCGGCGTATGCCAAAAAAGCGGGCGGATTCCGGTTTA 
AAGACAACCACAATCCGCGCGGTTTTCTAGCGCACACGCAAGGCGCAGCCGCCCGTGCCC 
40 ACGCCGCACAGCAAAACGGTTTTGAAGCCTTTGCACCGTTTGCCGCCGCCGTTTTGACGG 
CACACGCAACCGGCAATGCGGCGCAATCGACCATCAACACGCTTGCCTGCCTGTTCATCC 
TGTTCCGCCTCGCCTTTATCTGGTGCTATATCGCCGACAAAGCCGCTATGCGCTCACTGA 
TGTGGGCAGGCGGATTTGCCTGCACCGTCGGGCTGTTTGTCGCGGCTGCTTGAAACAGAT 
GCCGTCTGAAAACACGAACGTCAATTTTTCAGACGGCATTGAAAACAAATCATCGAAAAT 
45 CGGAGAATTTCTATGTCTTCAGGACTCGTAACAGCGGCGTATATCGTTGCCGCAATTTTA 
TTCATCTTCTCACTGGCGGGGCTGTCCAAACAGGAAACCGCCAAACAGGGCTGCTATTCC 
GGTATCGCCGGTATGGCGGTCGCCCTTTTTGTAACTGTTTTTTCCGACAATACCCACGGA 
CTGGGCTGGATCATCATCGCCATGCTCATCGGCGCGGCAATCGGCATCTACAAAGCCAAA 
AAGGTGGAAATGACCGAAATGCCCGAACTGATTGCCCTGCTGCACAGCTTCGTCGGCCTA 
50 GCGGCGGTTTTGGTCGGCTTCAACAGCTATATCGCGCCGGGCAACGTTTCGCACGATATG 
CACACCATCCATCTGGTCGAAGTGTATTTAGGCATCTTCATCGGCGCGGTAACCTTTACC 
GGCTCGCTGGTCGCATTCGGCAAACTCAACGGCAAAATCAGCAGCAGCCCGCTGCAACTG 
CCCGCCAAACACAAGCTCAACGCACTGGCACTTGCCGTATCGTTTGTGTTGCTGCTCGTA 
TTTGTCGGCATTGACGGCAGCGGCTTCATCCTGCTGATTATGACCCTGATTGCCCTCGCA 
55 TTCGGCTGGCACTTGGTTGCCTCCATCGGCGGCGCAGATATGCCCGTGGTCGTGTCCATG 
CTCAACTCCTACTCCGGCTGGGCGGCCGCAGCGGCAGGCTTCATGCTCTCCAACGACCTG 
CTCATCGTTACCGGCGCGCTGGTCGGCTCAAGCGGCGCGATTCTGTCCTACATTATGTGC 
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AAAGCCATGAACCGCTCGTTTGTCTCGGTAATTGCCGGTGGTTTCGGCAGCGACAGCGGC 
ACATTATCTTCCGGCAGCCAAGAGATAGGGGAATACCGAGAAGTCAAAGCTGCCGATATT 
GCCGAAATGCTGAAAGGCGCAAACAATGTCATCATTACCCCGGGCTACGGTATGGCAGTC 
GCACAAGCGCAATACCCCGTTGCCGAAATCACCGAGCTTTTACGTAAAAACGGCACCGAA 
5 GTACGCTTCGGCATCCACCCCGTCGCCGGCCGCCTGCCCGGTCATATGAACGTACTGCTC 
GCCGAAGCCAAAGTCCCCTACGACATCGTTTTGGAAATGGACGAAATCAACGACGACTTC 
CCCGAAACCGATGTGGTCTTGGTCATCGGTGCGAACGACACCGTCAACCCCGCCGCCCAA 
ACCGACCCGAACAGCCCGATTGCGGGTATGCCCGTGTTGGAAGTGTGGAAGGCAAAAGAA 
GTCGTCGTCTTCAAACGCTCGATGAATACCGGCTACGCAGGTGTACAAAACCCACTGTTC 
10 TTCAACGAAAACAGCGTGATGTGTTTCGGAGATGCGAAGAAAACCGTAGATGACATTCTG 
TCCGAACTGAAAAAATAATGCCGTCTGAACAATTCGGCGCAGGTTTTCAATCTGTTTGAT 
TTGAAAAAATCACTGCAAACCCCGTTTATGAAGGTTTGCAGTGATTTTTTTGCATTGGGG 
CAAACATTTTCAGACGGCCCGTCCGAATAAGCACCTACATCTGAAACTGACACAAAATCA 
ACGAAACAAACAAAATCCATCTCCGTGTTGAAGATGGATTTTTAATTAGCCGAACACTTT 
15 TTCCAAGTGTGCCTGATAATCTGCCAAGTATTTTTCCACTTGCGGATTTTTAACCACATC 
GTTACATAAGAATGTCGGCAGGCGGGTCATACCCAAAAACTCGTTGGCTTTGTGGAAGTG 
CATATACAAAACATCAACGCCTTTGCCTTCAAAGAAATCGCCTTCGCGGGTAAACGCCTC 
AATCGGCGCATTCCAAGTCAGTGAAAGCATATGTTTTTTGCCTTGCAACAAGCCGCCTGT 
GCCGTAGCCCTCAGTCGGATTGACGCTGTGTCTGCCGTCGCTTTGGTAGAGTTTGCCGTG 
20 TCCAGCGGTTAATACTCCGTCTATGTATTTTTTCACTGTCCAAGGCTCGTGCATCCACCA 
GCCCGGCATCTGCCAAATCACAGCATCCATCCAAACGAATTTTTCGATTTCTGCCTCAAC 
ATCATAGCCGGGAATCGTCAGAAATACCTGCATCGTCATTCCCGCGCAGGCGGGAATCTA 
GACCTTAGAACAACAGCAATATTCAAAGATTATCTGAAAGTCCGAGATTCTAGATTCCCG 
CTTTCGCGGGAATGACGAAAAGTGGCGGGAATGACGAAAAGAGACCTTTGCAAAATTCCT 

25 TTCCCTCCCGACAGCCGAAACCCCAACACAGGTTTTCGGCTGTTTTCACCCCAAATACCT 
CCTAATTTTACCCAAATACCCCCTTAATCCTCCCCGGATACCCGATAATCAGGCATCCGG 
GGTACCTTTTAGGCGGCAACAGGCGCACTTAGCCTGAGACCTTTGCAAATTTGTCGGTTT 
CGGGGTCGTATTGGTAGCCTCGTGCCTGTATGTCTTCTTTGAAAGTTTCGTATACGTCGT 
GGGCTAAAAGGGCTGTTCCGACATAGGGAACCGCCCTTGTGCTGAATTTCGCGCCTAAGC 

30 GGGCAAGTTTGCCGACCCCCGCCAATACGCCGGCGCGGGATACGCTGGCGGTTATTTTGG 
CGTTGATTCGGGCTTTTGCGCCCGTAGGGATGTGTGTTAAATCTACCGTTTTTATTAAAT 
CAGATGAATAAGTTTTACTATTTTTAGGTACAAACTTATGAATTTTCGCACCTTGTCCGG 
TATCAACTGAAACAGTTTCAGATATTTTTACTGCATTTGCATTCGCTTCAAACGAATACA 
TCATCAAAATTGCAATTATCGACAATTTCGCAAAATTCAAATTTGTATATTTTATGACCA 

35 TCTTTCAGGGATTCTTTAATTACCATTTCTGAATTATCAGAAAATGAGATTAGCCAAATA 
TCATGTT TAAT TCTTCTATTC CAG AAAAAAGAGAAACAATCAATAAC AT TTT CAGACT TA 
TTAATCTTCGCAAATTCAACAAATTCAGATTGCGCTATAACCGCCATCGATTGCCCAAAA 
TACTTGCTGGACGGCTGATATTTATAAAGTGCCAACTGCGCCTGAGTGATAAACGGCTTG 
TTCATGGTTCTGCCTTTCAATGATTGTTTTGAAAGCCTGATTTTGACACCATAACTTCAT 

40 GCGCTCAATTCTTAAACAGAACCGCCCCGATTAATACGGGTACGGAAACGCCGAGATAAA 
AATAAAAATCCATCATTTCAAAACCTTTTTCAGCAGGGAAACAAAGTAAACGGACGCGAG 
GATGCCGAATACTATCCAGCCTGTTTCAAGACCGCTTTGCAGGTTGTCTTTCGGACTGCA 
TTCCGCCAATAAAAGCCTTAGCGGCTGACCGTCCGACATCTTCCACAGGCTGCCGTTATA 
TTCCGGCCTGACAATCTGTCCGTTTTCTTTGATTCTTGGTACTACCAAGCTGAAATAAAG 

45 GTTTTCAGCCTGGTGCTTCTCAAGACATTTATTTCCGACTTGGTAGTACATGCCGTCTTA 
CTTCATCACTCTCTTAACGATGGAAAATACAAAAAGCGCGGCGAAAATGCCCACTACAAT 
CCAACCGGCTTCCATACCGTCCGCTTTTGCGGCTTCCAAAGCGTTTTTTGCCGTATCGGG 
CAACGTTGCATTTGCATGTGCGGCCAAAGCCAGGGGAGCAGCTGTTACAACAGCCAGTTT 
TGCGCCGTATTTACGGCAGGTGTTAATAAATTTCATGATATTTTCCTTCAAAAAGTGTTT 

50 GGCGGTAATGGATGGAGCGTTTTTCAGACGACCGCCGAACATCCGAAAATCAGTCTTTCA 
AAAATCCGAATACGACAAATTCGTATTGGTTGCCGATTTCTTCCAAACCTGCGTTAATCG 
CTTCTTCGAAGTCGTAGAAATAATCGGCATTGGTGATTAATTTGGTATGTCCGATGTCGC 
CCGTTTCAGGAGAGAGATACAGAAAGTCCCCTGTTGATACGGACTGGACAACATAGACTT 
TCTGCATTCAATCAGCCTTTCTTCACGAGTTGAAAACCGATGACTTTCAGTTTTTGGGTT 

55 TTGCCCGTAGTGACGATTTCTACGTTCAGGTTTGCTTCGATCGGAAATTGGGCGTTTCGG 
AACTGCTCGAAATTGGCAGAGCCGCCGAAATCGTATTCAGTAGTAGAGCTGCCCAATGCG 
TTGCCTTGGGAGCTGTCTAAGGGTGTGGCGACAATCAGGCAGCAATAGTCGAAGCTCTTG 
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CCTTCGATTTGTCCGTTGATTTTTTTAACGCCGACGATGTGGCCTTGAAGTTGGATGTTC 
ATTTTTTGGTTTCCTTGTGTGATTAAACGTCTTTCGGGCAGACACTTTAAGCCCATGAAA 
TCGGTAGTCTTGCGAATTTGTCGTAAATGAAGTTGTTATAGCTTTCTTCATTGTTGACGT 
GTTTTTGCTGTTCAAGCTGTTTTTCAAGATTCTCGTAATATTCGTACATATAGTAAGGGT 
5 CTTTGTACGGTTTGAATGCGGGCTGTTCATGAATGGCTTGAGCTTTCAAAAAGGCGCAGT 
CGTAGGCTTCGGGAGCCAAAGACTTGGGCAGCTTGTGATGACTCGGCTCAATCAGTTCAA 
ACAGTTTGGCTTTGTCCAATTCGGGAAAAATGAATTTCAGACCGTTTGCCGCACGTCCGA 
ACTGTTTTTTTACCCATTCAAGGTAGCGGTCGGCTGAAATGACCTTATCTTCCTTAACCG 
CGTGTATGCGCGTTGCCTTTTGGGCGAATCGTTCGCAAATCGGATATGCGCCGCCGAAAT 

10 ATTCGCCCGGATTCTGCAAAACTTCGAAAGGGATAACGATGTCTTTTGCTTTGAATTCAA 
TTTCAAATCGCGTCCATGTGCTTGTTTTATCGCCCAACTGCTTGCCTTTTTCATAGACGC 
GGACATATTTGGACGATTCACGGGAGCCGATACCATAGGTCTTGCCTTTGGTCATTTTGG 
CTTCATCGTCTTCTTCCCAATCTGACCCCAAACATTCGCCTTTTGGTTTGACGTGATGAC 
AGGTAAACATACCTTTATTTCGGTCTTCACGGGCTTGGTTCGGGCTGTATTCGCCGTTGA 

15 AAAAGTCTTTTGCGATGTCAACGCGTGTGATTTTTGGGCGGATTGCATTAGTCAGGAATG 
CGAAAAGTCGTGATTCCCAGCCTTCTTTTGCGACGCCGCAACCGGTGCCGGTCAGTTCGA 
AAAGAATGGTATTTTGTTGGCCGCCAAAATGGACGCGACCGTATAGGGCGTCTTCCGAAC 
CCATCAACCAACAGCGCTCATAGAAACGACCGCCCGAACCTTTGGATTCTTTGTAGATAC 
CGAAACCGAAAACTTCTTCGGCGAGCATGGACGCGGCGCGAATAAAATCTTCGTCTTCCA 

20 AAAGACTTACACGAACGCCGTATTTATCGAAAAAGGTTTTTTCATGAAATGAAAAGCTAA 
TTTGATCAATGAAAGCCGAATCTGATACACCGCGCCGAAGAGGAACGCCTAACAGGTTTC 
CTTTACCGTCCGTTATGTACGTTTCGTAACATTCGAAGACTTCCTGAACCCTGCCTGCCG 
TTTCGGTTTCTGTCCCCCCCTGTTAGATAAGGGGGGAAGATTTGAAGCGGTTGTCGGCTT 
CCTGCCGTCCGCTAGCGCGTCCGTCATCACGCCGGCAACCGCCTTTGTCATCCCTTGCTT 

25 ATCTTCCATGGTGCGAATCCTCAAAAACGGGCAAAAAAAAGCCCTGTTACTTGTAGAAAG 
TAAAGGACGTTAATTTTTGTTAATCGTCCCTTCTTAGGGACGCAATATATAAGGGACGCA 
ATATATAAGGTTTTAAAACGCTAAGAACAAAATCCGATAACGGCTCTGAAGAAGTAAGTC 
TTTCTTTATTGCACAAGATAGCAAACTTCCACGGCATTCTCGCCCCACCCGTGCCGTCCA 
AGCCTTTTTCAAAGACATAGATGGTTTTCTTGGCAATCACTTCGTCAGTTTGGCGGTCGA 

30 TAATCCGTATGGTCGCACCTGCCACCCAGTGCCTGCGCAGCTTGGAATCGACATTGTTTT 
CGAACGTTACCGCATAACGGGCGGGGTGTATATGATTAAATATTTGATTTAGCGGAAAAA 
TCTTTACCTGAATACCGAATAATATCGGAATGGTTGGGTTGCAGGACATCCACATAGCGG 
TATTCCCCATCGCTAAAAAATCCTAGGAAACGAGCAATAAAATTTACGCCTTCGCTGGTC 
TGTAAAGCCGCATTGTCCCACATCGGGTCTCTGGTTTTTGCATCTGCCGAAACGGTACGC 

35 TCAGGTACTACCTTCAACAGCATAATCCCTTCCACATTGTCCGCCGTCTGGTAAATCTTT 
CCCCCGCCGTTTTGCATTGTTCGTTAAACACGGCTTCGGCTTCTTTGTATTTTCTGTCCC 
ACTCTTCTTGTGCCTGTATTTCTTCTTTGATCGGGCCGAATTGTTTGGGAATAATCCAAA 
CAAACAGCATCAGGATAGCGGCGGCGGTCAGGCTGCCTGAAAGGATTTTGCCGGGGTTCC 
GTTTGGGCTTTTTATAGGCAAAGCGGACGAGAAACCAAAGCAACAGCAGCATGGTGCCCC 

40 AATAGCCGATTGAGAATAGGATGGCCAAACCTTCTAGGAAATGGCGTAAATCGTTTGTGG 
TAAACATGGGTTGTTCCTGTGGTTAAATGTGCAGGCTGCTTTTTGCCGAACCTTGCCGCA 
TCTCAAAAGCAGCCTGCGCTTCAGCGTTGCGTTACGCAGTAAAATAATGAATATTTGTAA 
CGACTTGGGTATTTTTTGTCAATATTCCCGCCTTTCCCTTAACAGCTGCCGCGCTTTCCG 
TTAAAATTCCTTTACATATTTATATTGTTTCCTGTTTCTATATTGCCAAGGTTATACCCG 

45 TTATGTTTTTCTCCGCCCTGAAATCCTTTCTTTCTCGATACATTACTGTATGGCGCAATG 
TTTGGGCGGTGCGCGACCAGTTGAAACCGCCCAAACGCACGGCGGAAGAACAGGCGTTTT 
TGCCCGCGCATTTGGAACTGACCGATACGCCGGTCTCTGCCGCTCCGAAATGGGCGGCGC 
GTTTTATTATGGCGTTTGCGCTTTTGGCTTTGTTGTGGTCCTGGTTCGGCAAAATCGATA 
TTGTGGCGGCGGCTTCGGGCAAAACGGTGTCGGGCGGGCGCAGCAAAACCATCCAGCCGC 

50 TGGAAACGGCGGTGGTTAAGGCGGTACATGTGCGCGACGGGCAGCATGTGAAACAGGGAG 
AAACGCTGGCGGAACTGGAGGCTGTGGGAACAGACAGCGATGTGGTGCAGTCGGAGCAGG 
CTTTGCAGGCTGCCCAATTGTCCAAACTGCGTTATGAAGCGGTATTGGCGGCATTGGAAA 
GCCGTACCGTGCCGCATATCGATATGGCGCAAGCACGGTCTTTAGGTCTCTCCGATGCCG 
ATGTGCAATCGGCGCAGGTGTTGGCGCAGCACCAGTATCAGGCATGGGCGGCGCAGGATG 

55 CGCAATTGCAGTCGGCTTTGCGCGGCCATCAGGCGGAATTGCAGTCGGCCAAGGCGCAGG 
AGCAGAAGCTGGTTTCGGTGGGGGCGATCGAGCAGCAGAAAACAGCAGACTACCGCCGTT 
TGCGGGCCGACAATTTTATTTCGGAACATGCGTTTTTGGAGCAGCAGAGCAAATCGGTCA 
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GCAATTGGAACGATTTGGAAAGTACGCGCGGTCAGATGAGGCAGATTCAGGCGGCCATTG 
CACAGGCGGAGCAGAATCGGGTGCTGAATACGCAGAACCTGAAACGCGATACGCTGGATG 
CGCTGCGCCAGGCAAACGAACAGATTGACCAATACCGCGGCCAAACGGATAAGGCAAAGC 
AGCGGCAGCAGCTGATGACAATACAGTCGCCTGCGGACGGCACGGTGCAGGAATTGGCTA 
5 CCTATACGGTGGGCGGTGTGGTGCAGGCTGCCCAAAAAATGATGGTGATTGCGCCCGATG 
ACGACAAAATGGACGTGGAAGTTTTGGTATTGAACAAAGACATCGGTTTTGTGGAACAGG 
GACAGGATGCGGTGGTGAAGATTGAGAGCTTTCCCTATACGCGCTACGGTTATCTGACGG 
GCAAGGTGAAAAGTGTCAGCCATGATGCGGTAAGCCACGAACAGTTGGGCTTGGTTTATA 
CGGCGGTGGTGTCGCTGGACAAACATACCTTGAATATTGACGGCAAAGCAGTGAATCTGA 
10 CGGCGGGCATGAATGTCACGGCGGAGATTAAAACGGGTAAACGGCGGGTGCTGGATTATC 
TGTTAAGCCCGCTGCAAACCAAATTGGACGAAAGCTTTAGGGAGCGATAGGCGGATCCGT 
ACTGGGCATTTGTTATCCGCCGGTTCGGACATGCAGACTGCCTGAAACCATTGCCCGGAT 
GACATTGCT C AAT C T AAT G AT AAT G C AAGAT TACGG TAT TT CC G TTTGCCTGACACTGAC 
GCCCTATTTGCAACATGAACTATTTTCGGCTATGAAATCCTATTTTTCCAAATATATCCT 
15 ACCCGTTTCACTTTTTACCTTGCCACTATCCCTTTCCCCATCCGTTTCGGCTTTTACGCT 
GCCTGAAGCATGGCGGGCGGCGCAGCAACATTCGGCTGATTTTCAAGCGTCCCATTACCA 
GCGTGATGCAGTGCGCGCACGGCAACAACAAGCCAAGGCCGCATTCCTTCCCCATGTATC 
CGCCAATGCCAGCTACCAGCGCCAGCCGCCATCGATTTCTTCCACCCGCGAAACACAGGG 
ATGGAGCGTGCAGGTGGGACAAACCTTATTTGACGCTGCCAAATTTGCACAATACCGCCA 
20 AAGCAGGTTCGATACGCAGGCTGCAGAACAGCGTTTCGATGCGGCACGCGAAGAATTGCT 
GTTGAAAGTTGCCGAAAGTTATTTCAACGTTTTACTCAGCCGAGACACCGTTGCCGCCCA 
TGCGGCGGAAAAAGAGGCTTATGCCCAGCAGGTAAGGCAGGCGCAGGCTTTATTCAATAA 
AGGTGCTGCCACCGCGCTGGATATTCACGAAGCCAAAGCCGGTTACGACAATGCCCTGGC 
CCAAGAAATCGCCGTATTGGCTGAGAAACAAACCTATGAAAACCAGTTGAACGACTACAC 
25 CGACCTGGATAGCAAACAAATCGAGGCCATAGATACCGCCAACCTGTTGGCACGCTATCT 
GCCCAAGCTGGAACGTTACAGTCTGGATGAATGGCAGCGCATTGCCTTATCCAACAATCA 
TGAATACCGGATGCAGCAGCTTGCCCTGCAAAGCAGCGGACAGGCGCTTCGGGCAGCACA 
GAACAGCCGCTATCCCACCGTTTCTGCCCATGTCGGCTATCAGAATAACCTCTACACTTC 
ATCTGCGCAGAATAATGACTACCACTATCGGGGCAAAGGGATGAGCGTCGGCGTACAGTT 
30 GAATTTGCCGCTTTATACCGGCGGAGAATTGTCGGGCAAAATCCATGAAGCCGAAGCGCA 
ATACGGGGCCGCCGAAGCACAGCTGACCGCAACCGAGCGGCACATCAAACTCGCCGTACG 
CCAGGCTTATACCGAAAGCGGTGCGGCGCGTTACCAAATCATGGCGCAAGAACGGGTTTT 
GGAAAGCAGCCGTTTGAAACTGAAATCGACCGAAACCGGCCAACAATACGGCATCCGCAA 
CCGGCTGGAAGTAATACGGGCGCGGCAGGAAGTCGCCCAAGCAGAACAGAAACTGGCTCA 
35 AGCACGGTATAAATTCATGCTGGCTTATTTGCGCTTGGTGAAAGAGAGCGGGTTAGGGTT 
GGAAACGGTATTTGCGGAATAAAGCAGGCTGAAACGGTTATGAAATTCCCAAAGCAGCCT 
GCACCCCGTTTCGAAAGTGCAGGCTGCTTTGGGATTGATCCGATATTTTCACATTCTCAT 
TGCCTTTAAATAAAGCACAGTTAAAAACACATTTAAATTAAGTGCGAATTAATTCAAATG 
TATATTCAATTAAAATCAAAATAGGACAGTAGTGCATCGTTAAATCGGGCGTAATCAGAC 
40 AATACGGTTCGCAGATACCGCTTAATATTCGCCCAAACCTTCTCAATCGGGTTGAGCTCA 
GGTGAATAAGGTGCAAGAGGCAATACCTTATGTCCCAATTTTTCCGCCATTTCCCGTAAG 
ACACCCATACGGTGAAATCGTGCATTATCTAAAATAATCACCGATTTTTGAGTCAATGCG 
GGCAGTAGGCATTGCTGAAACCACGCTTCAAAAAAGACTCCGGTCATCGTATTTTGATAA 
ACCATCGGAGCAATCAGCCGGTTGCCGACTTGTGCGGACACCAGAGATAAGCGTCGGTAT 
45 CTTTTTCCACTTATCTGCGCTTTCACTATTTGCCCTTTCAGGCTGCGGGCATAGGGACGG 
AACAGGTGGCGGTCAAATCCTGTTTCATCCAAATAAACGCGTTGGTAGTCAGAAAATTCG 
GCCGGCTGTGTCAAATAATGCGTTACTTTGGCCGGGTCTTGTTCTTTGTAAGTGGTGGTC 
TTTTTTTGCGCGTTATCCCCATCTGTTTGAGTGCATAGCAAACGGTGGCTGCCGTACAAT 
CAAAATGTTTGGCGATTTCATGCAGATAGGCATCCTGGTGTTGCCCAACATATTGAGCCG 
50 GTTTTTGCCTATCCGATTTGACGGCATTTAGACCGGTAACTTGATGTTTTAGGCTGCCTG 
TTTGTTTTTTAAGGCGAATCCACAGGTAAAGTGTGTTTCTTGACAAGTTAAACGTTGCTG 
CGGTTTGGCTGATGTTTTTGCATTGTTCGTAATATAGTGGATTAAATTTAAACCAGTACG 
GTGTTGCCTCGCCTTGCCGTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGAT 
TTTTGTTAATCCACTATAGTTTAAAGCTTTGTTTCTTAAGTCCGCAGAGTATGCCATGGT 
55 TAGACCTTCAAAGTTGAGTATTGTACTATTTTGTTTTTAATTGACTATGCAACAAAAAAT 
AGCAAACCCCGGCAATCAAAATGCCGTCTGAAGCGTTATTCGGCTTTCAGACGGCATTTT 
TGTATTTAAAGCCGGGTAACGCTCAATACGCCTTTGACGTCGCCGAGGCTGGCGAGGACG 
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CGCGGGAGGTCGTTGACTTGTTTGACTTCGAGCGTGAACCTCATGCTGGCTTCCAAGTCG 
CGGGACTGGGTTTGCACGGCGGTAACGTTGAGTTTGTGGCGGGCGAGCGCGTCGGATACG 
TCGCGCAAAAGCCCGGAGCGGTCTTGGGCGCGGATTTCGATATCGACGGCGAATACTTGT 
CCTTCCTGCAATGCCGCCCAGCTTGCGTCCAGCACTTTTTCGGGCGCGTGTTCGGCGAGG 
5 TGTTGGAAAGACGGGCAGGTTTTGCGGTGCACTGAAATGCCGCGCTCGCGGGTAACGAAG 
CCGATAATATCGTCGGGCGGCGCGGGTTTGCAGCATTTGGCAAGCGTGGTCATCAGACCG 
TCTTCGCCGTCGATGAGCACGCCGTTTTTGCCGCCTTTTTTGATTTTGGACTGTTTGACG 
ATGGTGGTTTCGCTGACGGGTACGGGCGGCGGTTCGTTCAGCGTGCCGCAGGCTTTTTGG 
ATGGCGCGGTTGGAAATTTCGCCTTGTCCGACGGCGGTGTAGAGGTCTTCTGGCTTTTTG 
10 TAGCCGAGATTTTCGGCAAGCTCTTGCAGGTTGGGTTTGGGCGTGAGTTTGGCAAGCTGT 
TTGTCGAGTTGGACGCGGCCTTCTTCGCGCACGGTGTCGGCGTTTTGCTGGCGGATGTAG 
GCGCGGATTTTGCCGATTGCCTTGTTGGATTTGACCCAGCCTTCGTAAAGCCAGTTGACG 
GAAGGATGCCCTTCTTTGGCGGTAATGATTTCGACGCGCTGTCCGTTTTCGAGCGGGGTG 
GACAGCGGCACAATCTGCCCTTCGACTTTCGCACCGCGGCAACGGTCGCCGATGCTGCTG 
1 5 TGCAGGGCGTAGGCGAAGTCGATGGGGGTCGCGCCCGTGGGCAGGGAGAGGACTTTGCCG 
TGCGGGGTCAAAACATAAATCGTGTCGTTGAAAAGCTCGGTTTTGAAGGCGGCGGCGAGG 
TCTTCCTTGCCGCTTTCCGCCATGTTTTCGCGCCAGTCCAAGAGTTGGCGCAACCAGGCG 
ATTTTCTGTTCGTAGGCGGAATCGCCCTTGCCGCCCTCTTTGTAACGCCAGTGGGCGGCG 
ACACCGAATTCGTTGAATTGGTGCATATCGAAGGTGCGGATTTGTACTTCCACGCCTTTG 

20 TCTTCCGGGCCGACGATGACGGTGTGCAAACTTTTATAGCCGTTGCCTTTGGGATTGGCG 
ATGTAGTCGTCGAACTCGCCGGGAATGGGCTGCCAGAGGCTGTGGACGATACCCAGCGTG 
GTGTAACACTCGGGGACGGTATCAACCAGAATTCGCACGGCGCGGATGTCAAAGAGGCCG 
TCGAAGCTGAGTTTTTTCTTCACCATTTTTTTGTAAATGGAGTAGATGTGTTTCGGGCGG 
CCGGCGACTTCGAAATGGACATTGTATTTCTTGAGTTCACCGCGCAGGATGTTGAGGAAG 

25 TTTTCGATGTATTCGAGGCGTTCGGTGCGTTTTTCGTCCAAAAGCAGCGCGATTTCGCGG 
TATTTTTCGGGCTTTTGATGGCGGAAGCCCAAATCTTCGAGCTGCCATTTGAGCTGCCAC 
ACGCCCAAACGGTTGGCGAGCGGGGCGAAGATGTCGAGGGTTTCTTTGGCGACGGCGCGT 
TTTTCGGGGCTGTCGGGGGCGTTGCTTAAAAATTGCAGGGTGCGCGTACGCATCGCCAGT 
TTGATTAACACGACGCGGATGTCGGTAACCATCGCCAGCAGCATTT7CCGCATAGTTTCT 

30 GCCTGCTGGGCGCGTTCTTCCGGCGTGGCGAGGCTGTCCACCCGGGCGAAGTGGGTGAGT 
TTCTGCACTTCGTCCACACCTTTGACCAGCTCGGCGACGGTACTGTTGCAGCGTTCGGAA 
ACCAATAGGTTCCAGTCGGGGACGTAGCGTCCGATGTCGGCAAGCAGGGTGGCGGCGACG 
GCATCGGGGAGCAGGTCGAGTTCATGAACCATTTGCGCCGCGCCGAGGAAGTGGTCGGGC 
AGCGGCTCGCCATACGGCGTGGCGGCATCGGCGGGGTAATGTTCCTGCGCCAGCAACCAT 

35 GCGGTACCGATGAGGTTTTTATCGTTGTCCGGCAGAGC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 80>: 
gnm_80 

CCAGGCTTGGGTCTGCACCATGTTGTTTTCCTAAATATTGCTGCCTTTGAAAAACTTTAA 
40 AACCGCCATCGAAATCACCGCCGCCGGAATCGACGAGGCAAACGTCAGCCCGACTTTCAA 
ACCGAGGTAAACATTGGACGCAGTAAAAATTACAGTGATCAATGCACCGAGTATCATGCC 
TCGGAGCGTCAGCTCGCGGTATTCTTCTACCGAACTGGATAAAGATTTATTCATTATTCT 
TCCTTTGACAACAGACGTTCACATATTGTTGGCATCACGCCATGATGTCAAGTTTTAAAA 
AGAACAGTTAAAAACAGTTATCCCACCCTGCCTCATACCCCATTGAAAATAAAAACTATT 
45 TTTAAACAAATAAAAACAGCCGTATCAAGGAGATTCCCCGATACGGCTGCTTGTTTCCGA 
ACCTTAAAATCAATCAAACAAATCGCGCAGCTTGTCTAAAAACGATTTCTTGCGCGGTGT 
TTGGTTTTCCAAGCCGGTAGAAATCCGCTCAAATTCTTCCAAAAGCTCTTTTTGACGGTC 
GGTCAAATTGACAGGCGTTTCGACAACAATATGGCAGTACAAATCGCCGGTCGCGCTGCT 
GCGTAAAGATTTGACACCCTTACCCTTCACGCGCATCCTCCTGCCGGTTTGGGTTTCTTT 
50 GGGGACGGTGAGCTTGACCTTTCCGTCCAAGGTCGGCACTTCCAACTCCCCGCCCAAAGC 
AGCCGTGGCAAAACTGATCGGCAGTTCGCAATGCAAGTCCAGACCGTCGCGTTGGAAAAT 
CTTATGCGCCCGAATGCGGACGGTTACATACAAGTCGCCGGCAGGCGCACCGTGCATACC 
CGGCCCGCCTTCGCCGCTCAAACGGATACGCTGCCCGTCATCGATACCGGCGGGAATATT 
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GACTTCCACCGTCTTGACCGCCTTATTCCGCCCCGCGCCACGGCATTTGACGCAAGGTTC 
TTTAATGTGTTTGCCCGCACCGTGGCAGGTCGGACAAGTCTGCTGCATACGGAAAATCGC 
CTGCTGGATGTGCACCGTACCCGAACCTTTGCAAGTCGGGCAGGTTTCCGGGGATGTCCC 
CGGTTTCGCGCCACTGCCGTTACAGACATCACACGCTTCATAAGTCGGAATATTGATGCG 
5 TTTCTTCACACCTTTTGCGGCTTCTTCAAGCGTGATTTCGATACCGACTTGAACGTCCTC 
ACCCTGATAATCAGGCTGGGCGCGCCCCGAACCGCCTCCAAACATTTGGCTGAAAATATC 
CCCAAAGTCAAAACCCTGCGCACCGCCAAATCCGCCAAACCCTCCGAAGCCCCCCTGTCC 
GCCGCCTTCAAACGCCGCATGACCATACTGGTCGTACATAGCGCGCTTTTCCTTGTCGGA 
CAAAGTTTCATACGCCTTTTGTACTTCTTTAAACTTCTCTTCCGCCTCTTTATTGTCAGG 
1 0 ATTGCGGTCGGGATGGTATTTCATCGCCAATTTCCGGTAGGCTTTTTTAATCTCATCATC 
GGTAGCTGTTCTTGCCACACCCAGCGTCGCATAAAAATCTTGATTACTCATTTTTTCATC 
TAATTCAAAATAAAATCACGGCTCAAAATAAGGGCAATTGCGCAAAACACAAGACAAACA 
GACTGCCATAGCTTACAAACTGAAACGGAATACACTTTTCAGACAGCATAAACCGATGCC 
GTCTGAAATCTTCAGGTATGCACGACACAAAAACTTAGATAGGCATAAAACCAACCGCCA 
1 5 TGAAGTGTTTTTGTTATAAAAACGCCGCCCGAACGCATGTTCAGACGGCATTTGATGCGG 
CTGCAGACTTCCCCCTATTTTATTTTTTATCCGCGGGCAGCACTGGTTTGGCTGGGCCTT 
TTGGTGCGGGCGCGCCGACGGAAGCCTGATCCTTCAGCTTCGCCAGCACCGCAGGGCCTA 
TGCCTGGCAGCGCCTCCAACTCCTGCTGCGAAGCCGCATTGATGTTTACCGCCGCAAGGG 
AGAAGGCGCAGGAGAACAGCATACAGAACAGCACGAACATTTTCTTCATGGTTTTTCCTT 
20 TAAGGGTTGCAAACAATAAACCGCATCTTGCGACGATAAAACGAGTCATTCTAAAATGAA 
TATCCCAAAGTTTCAAGCCGTTCCTCCGCAAACCCGACCGGACACCGTACGGATGCCGTC 
CCGCCATCACCGACATTTTTTCCGGGCAAAGCAAACATTTTTTCCGGGCAAAGCAAAAAC 
CCCCGAATAATCGGGGGTTTTCTGAATGGGTGTTTGGCAGTGACCTACTTTCGCATGGAA 
GAACCACACTATCATCGGCGCTGAGTCGTTTCACGGTCCTGTTCGGGATGGGAAGGCGTG 
25 GGACCAACTCGCTATGGCCGCCAAACTTAAACTGTTACAAATCGGTAAAGCCTTAATCAA 
TATATTCGGTAATGACTGAATCAGTCAGTAAGCTTTTATCTCTTGAAGTTCTTCAAATGA 
TAGAGTCAAGCCTCACGAGCAATTAGTATGGGTTAGCTTCACGCGTTACCGCGCTTCCAC 
ACCCCACCTATCAACGTCCTGGTCTCGAACGACTCTTTAGTGCGGTTAAACCGCAAGGGA 
AGTCTCATCTTCAGGCGAGTTTCGCGCTTAGATGCTTTCAGCGCTTATCTCTTCCGAACT 
30 TAGCTACCCGGCTATGCAACTGGCGTTACAACCGGTACACCAGAGGTTCGTCCACTCCGG 
TCCTCTCGTACTAGGAGCAGCCCCCGTCAAACTTCCAACGCCCACTGCAGATAGGGACCA 
AACTGTCTCACGACGTTTTAAACCCAGCTCACGTACCACTTTAAATGGCGAACAGCCATA 
CCCTTGGGACCGACTACAGCCCCAGGATGTGATGAGCCGACATCGAGGTGCCAAACTCCG 
CCGTCGATATGAACTCTTGGGCGGAATCAGCCTGTTATCCCCGGAGTACCTTTTATCCGT 
35 TGAGCGATGGCCCTTCCATACAGAACCACCGGATCACTATGTCCTGCTTTCGCACCTGCT 
CGACTTGTCGGTCTCGCAGTTAAGCTACCTTTTGCCATTGCACTATCAGTCCGATTTCCG 
ACCGGACCTAGGTAACCTTCGAACTCCTCCGTTACGCTTTGGGAGGAGACCGCCCCAGTC 
AAACTGCCTACCATGCACGGTCCCCGACCCGGATGACGGGTCTGGGTTAGAACCTCAAAG 
ACACCAGGGTGGTATTTCAAGGACGGCTCCACAGAGACTGGCGTCTCTGCTTCTAAGCCT 
40 CCCACCTATCCTACACAAGTGACTTCAAAGTCCAATGCAAAGCTACAGTAAAGGTTCACG 
GGGTCTTTCCGTCTAGCAGCGGGTAGATTGCATCTTCACAACCACTTCAACTTCGCTGAG 
TCTCAGGAGGAGACAGTGTGGCCATCGTTACGCCATTCGTGCGGGTCGGAACTTACCCGA 
CAAGGAATTTCGCTACCTTAGGACCGTTATAGTTACGGCCGCCGTTTACTGGGGCTTCGA 
TCCGATGCTCTCACATCTTCAATTAACCTTCCAGCACCGGGCAGGCGTCACACCCTATAC 
45 GTCCACTTTCGTGTTAGCAGAGTGCTGTGTTTTTAATAAACAGTCGCAGCCACCTATTCT 
CTGCGACCCTCCGGGGCTTACGGAGCAAGTCCTTAACCTTAGAGGGCATACCTTCTCCCG 
AAGTTACGGTATCAATTTGCCGAGTTCCTTCTCCTGAGTTCTCTCAAGCGCCTTAGAATT 
CTCATCCTGCCCACCTGTGTCGGTTTGCGGTACGGTTCGATTCAAACTGAAGCTTAGTGG 
CTTTTCCTGGAAGCGTGGTATCGGTTGCTTCGTGTCCGTAGACACTCGTCGTCACTTCTC 
50 GGTGTTAAGAAGACCCGGATTTGCCTAAGTCTTCCACCTACCGGCTTAAACAAGCTATTC 
CAACAGCTTGCCAACCTAACCTTCTCCGTCCCCACATCGCATTTGAATCAAGTACAGGAA 
TATTAACCTGTTTCCCATCGACTACGCATTTCTGCCTCGCCTTAGGGGCCGACTCACCCT 
ACGCCGATGAACGTTGCGCAGGAAACCTTGGGCTTTCGGCGAGCGGGCTTTTCACCCGCT 
TTATCGCTACTCATGTCAACATTCGCACTTCTGATACCTCCAGCACACTTTACAATGCAC 
55 CTTCATCAGCCTACAGAACGCTCCCCTACCATGCCGGTAAACCGGCATCCGCAGCTTCGG 
TTATAGATTTGAGCCCCGTTACATCTTCCGCGCAGGACGACTCGACCAGTGAGCTATTAC 
GCTTTCTTTAAATGATGGCTGCTTCTAAGCCAACATCCTGGCTGTCTGGGCCTTCCCACT 
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TCGTTTACCACTTAATCTATCATTTGGGACCTTAGCTGGCGGTCTGGGTTGTTTCCCTCT 
TGACAACGGACGTTAGCACCCGCTGTCTGTCTCCCGAGGAACCACTTGATGGTATTCTTA 
GTTTGCCATGGGTTGGTAAGTTGCAATAACCCCCTAGCCATAACAGTGCTTTACCCCCAT 
CAGTGTCTTGCTCGAGGCACTACCTAAATAGTTTTCGGGGAGAACCAGCTATCTCCGAGT 
5 TTGTTTAGCCTTTCACCCCTATCCACAGCTCATCCCCGCATTTTGCAACATGCGTGGGTT 
CGGTCCTCCAGTACCTGTTACGGCACCTTCAACCTGGCCATGGATAGATCACTCGGTTTC 
GGGTCTACACCCAGCAACTCATCGCCCTATTAAGACTCGGTTTCCCTACGCCTCCCCTAT 
TCGGTTAAGCTCGCTACTGAATGTAAGTCGTTGACCCATTATACAAAAGGTACGCAGTCA 
CACCACTAGGGCGCTCCCACTGTTTGTATGCATCAGGTTTCAGGTTCTGTTTCACTCCCC 

10 TCCCGGGGTTCTTTTCGCCTTTCCCTCACGGTACTGGTTCACTATCGGTCGATGATGAGT 
ATTTAGCCTTGGAGGATGGTCCCCCCATATTCAGACAGGATTTCACGTGCCCCGCCCTAC 
TTTTCGTACGCTTAGTACCGCTGTTGAGATTTCGAATACGGGACTGTCACCCACTATGGT 
CAAGCTTCCCAGCTTGTTCTTCTATCTCGACAGTTATTACGTACAGGCTCCTCCGCGTTC 
GCTCGCCACTACTTGCGGAATCTCGGTTGATTTCTTTTCCTCCGGGTACTTAGATGGTTC 

1 5 AGTTCTCCGGGTTCGCTTCTCTAAGTCTATGTATTCAACTTAGGATACTGCACAGAATGC 
AGTGGGTTTCCCCATTCGGACATCGCGGGATCATTGCTTTATTGCCAGCTCCCCCGCGCT 
TTTCGCAGGCTTACACGTCCTTCGTCGCCTATCATCGCCAAGGCATCCACCTGATGCACT 
TATTCACTTGACTCTATCATTTCAAGAACTTCTTTGACTTTGCCTAACATTCCGTTGACT 
AGAACATCAGACTTGAATTTCCTACTTTGATAAAGCTTACTGCTTTGTTGTGTCTTAATC 

20 CTGCCTTTTGTGTTTCAGGATTAAGTCGATACAATCATCACCCAAATACTGTGTTTGTTT 
TCTTTTCTCTTGCGAGAGATTTTTATCCTTTGCAAAGAATAAAAAATCAAAACAAACGCT 
TTGTCTTTGTTTGTTGATTTCGGCTTTCCAATTTGTTAAAGATCGATGCGTTCGATATTG 
CTATCTACTGTGCAAATCAAATCGAGCTG 



25 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 81>: 
gnm 81 

CATGCTGAACGTTTGGCTGACATAAAGTTAAATGAGTCAGTCCGCTATAATTGATGAAAC 
GGGTTAAAAAAGTGTTGCCATCGCCTGTTCTTCTTGTCGGATACGCTTAAATAAGACCAG 
CAAATAAATGGGCAGGCCAATCAATAAAACATACCACGCTTGACATAATAAGGCGATGCC 

30 AATCAGTTCGGGTATGATGTTTAAAAAATAATTGGGGTGGCGGAATGTTTTAAACAACCA 
CGAACGATTAATTTGATGATTTGGTAAAATATAGATTTTAACCGTCCAAATCTCCCCCAA 
CTGCTTAATAATCAATGACAATATCACAAACGAAGCCATCACCGTCAGCGTACCAATCAA 
GGATATGCCATTAAAAGCAGTGTCAGAAAGCCATACCCAAACAAAACACGCCAAATAATA 
AAGCGTATGAACTGCCGCAAGCAGCGTGGAATTGGTTTTTCCGTATTGTTTCGCCCCTTT 

35 GGCAATCAAGGCTTTTTCATGTTTAATAGAGACGGCTAAAAATAACAGTCTGATGATAAA 
AAACAGGCTTAAAATGCTTAAAATCATTGTCATTGATGTTTTTCCATTGAAATTGAAATA 
AATATAAATCGGATTAATGGTATTTTTAATTAATGATGTTTCAGACCATCATGCTCTATA 
AACAATTCCCATTAAGTCCGCGCCGCAACCTGCTATAATAAGTCTGCAATCGGCGCAAAT 
CAATGCTTTGCGTTTATTGCCATCCCAAAATAATTGATGCTGCCTTAATTATAATACCAA 

40 GATAAGTTTTTTTATTCAATAAAATACAAAGGGAAGCGTTCAGCCCATTGCAAACAGATG 
CAATCCACCGATTATTTAAAAAACGGCAAAGCCTTGCCCCCCTTGCGGCAAGCCTGCAAT 
GCCTTTAATGTCCGCAGGCGCAAGCGTCGCCGTGGTGCCCGCAACCCTGTGCCGTTTCGA 
GCCATTCGTCGTCATCGCCGTCAAACTCTTCCACTTCGTCAAACTCGCCGCGTTCCACCA 
TGACGCACAACTCTTCAAGGCTTTCCGCGCCTTCCACCCAAAAACAGGGAATGCCCGGCG 

45 GCATATCGGGCGCAAGCAGTGCCGCTACGCCTTCATGCCACGCAATCCAATAGCCGTTGT 
CCGTACGGACGAATTGTGCGTTTTCGTTGACCGACTCGCCTTCCGTACCTTCCAGCATAC 
GTTCCGCAATGTCCGGTTGAAAAGATAAAATCTGCATAAGTGTTCCTTTATATGATGGTT 
TTCCGTCAAAACAAGGTGTTATAGTGGATTAAATTTAAACCAGTACGGCGTTGCCTCGCC 
TTGCCGTACTATTTGTACTGTCTGCGGCTTCGTCGCCTTGTCCTGATTTAAAGTTAATCC 

50 ACTATATTTTAAAACATCGCGCCCGCTTGAGAAACTGCCAACCGCTTTATAACAAATTCG 
TCTTTGCACCAAACTTTCCATTCTTTCCGTTTTTCGGACGGCATCGTTAAAGTAGTCCTT 
CCTTTTCCTTATTTTCAGCATTGTTTTATGTTAGCGCTCAAAACGCCCGGCGTACTGCCC 
GGCTTCAAACTCAGCCTTGGTCTGACCGTATTGTGCCTGTCGCTGCTTGTGGTCTTGCCG 
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TTTGCGATGATGGCGGCGAAGGCGGCGGAAATCGGCTGGGGCGGCTTTTGGAACACGATT 
GCCGAGCCGAACGTGTTGGCGGCGGTATGGCTGAGCTTGCGGATGTCGTTTTATGCGATG 
CTGACCAATGTCGTGTTCGGCACGCTGGTGGCGTGGGTATTGGTGCGTTATGAATTCCCG 
GGCAAGGGTCTGGCGAACGCGCTGGTCGATTTGCCGTTTGCGCTGCCGACGGCGGTTACG 
5 GGTATCGCGTTGGCAACCCTGTATGCGCCCAACGGTTGGATAGGCCGTTTTTTCGAGCCT 
TTGGGCATCAAAATCGCGTTTACACCCGTCGGCATTTGGATTGCGCTGGTCGTCGTCAGC 
CTGCCCTTTATCGTCCGCGCCGTGCAGCCGGTATTGGAAGAATTG7CGGGCGAATATGAG 
GAAGCGGCGGCAACTTTGGGCGCAAGCCGTTGGACTACGTTTCGCCGTGTCCTCTTGCCT 
GAAATCACACCGGCACTCTTGACCGGCGCGGGAATGATGTTTGCGCGGGCAACGGGGGAA 
1 0 TACGGTTCGGTGATTTTTATCGCGGGCAACATTCCGATGGTTTCTGAAATCCTGCCGCTG 
ATTATTACGGGCAAGCTGGAACAGTTCGACGTGCAGGGCGCGTCGGCGGTGGCGTTGTTT 
ATGCTGCTGGTTTCGTTTGTGATTCTGTTTGCGCTGAACGTGATGCAGTGGGCGTTGGGC 
AGGCGTTCGGGCGCGAAGGGTTGAGGTCGTCTGAAATACCTGTTACCGTCATTCCCGCGC 
AGGCGGGAATCCATTGGTGAATTTCGGCTGCCTTATTTATTTTCTGTTTTCCTGTTGCCC 

15 TGCGGTGGATTCCCGCCTGCGCGGGAATGACGGTAGCTAGACGTTTTTATTCCCTTAATC 
AATAAAAGGTTGTCTGAAAACGAATCCGCCCCACAAAAAACGGTTTTTCAGACGGCATCC 
AAACATTTTAAAACCAACCAGAGAACACCACCGCCATGAAACCCTATTCCGCCAATCCCA 
ACCTGACCGAACCGCGCCGGCTGCGCGTGTTGCTGATTGCCGCCGCGCTGGGCTTTCTGC 
TGCTGATGCTGGTCGTGCCGCTCGTCGCCGTGTTTTACGAAGCCTTAAAAGGCGGTTGGG 

20 ATTTGTACCTGAAATCCTTAAACGATCCCGAAGCGTGGTCTGCCATCAAATTGACGCTGA 
TTACCGCGCTGATTGTCGTTCCCGTCAATGCCGTATTGGGTGTGGCGATGGCGTGGCTGC 
TGACCCGTTTTGATTTTCGCGGCAAGCAGTTGCTGACCACCCTGCTCGATTTGCCGTTTT 
CCGTATCGCCCGTGGTGGCCGGTTTGATGTTCGTCTTATTGTTCGGCGCGCATACGGCAT 
TGGGTGGCTGGCTCGAAGCGCAAGGCATACAGATTATCTTCGCCATCCCCGGTATTGTTT 

25 TGGCGACGCTGTTCGTTACCTTCCCCTTTGTCGCACGCGAAATCATCCCGCTGATGCAGG 
CACAGGGCGACAGCGAAGAACAGGCGGCATTGATACTCGGCGCAAGCGGCTGGCAGATGT 
TTTGGCGCGTTACCCTGCCCAACATCAAATGGGCGTTACTCTACGGCATCATCCTCACCA 
ACGCCCGCGCGATGGGCGAGTTCGGCGCGGTCAGCGTGGTATCGGGACACATACGCGGCG 
AAACCAACACCGTCCCGCTTTTGGTCGAAATCTTCTACAACGAATACAACTTCACCGGCG 

30 CATTCGCCCTCTCCGGCGTATTGGCACTTTTGGCACTGGCGACGCTGGCGGTGCAGAACA 
TCATTACCAAATTACAAGACAAAAAACTCGCCGCCGCCGAAAGGAATGCAATATGAGTAT 
CACCATCCAAAACTTAAACAAACACTTCGGCAATTTTCACGCGCTGAAAAACATCAACCT 
CAACGTCCCCACCGGCAAACTCGTTTCCCTGCTCGGCCCGTCCGGCTGCGGCAAAACCAC 
ACTTTTACGCATTATCGCCGGACTGGAAAACGCCGACGGCGGCAATATCCTGTTTGACGG 

35 GCAAGACGTAACCGCCAAACATGTGCGCGAGCGCAAAGTCGGCTTCGTGTTCCAACACTA 
CGCCCTTTTCCGCCATATGAACGTGTTTGACAACGTCGCTTTCGGTTTGACCGTATTGCC 
CAAGTCCGAACGCCCGTCCAAAGGACAAATCCGCGCCAAAGTCGAAGAATTACTCAAGCT 
CGTGCAGCTCTCTCATTTGGCAAAATCCTATCCGCACCAACTCTCCGGCGGGCAACGCCA 
GCGCATCGCCCTCGCCCGCGCGCTTGCGGTCGAACCCAAACTCTTGCTTTTGGACGAACC 

40 CTTCGGCGCGTTGGATGCCAAAGTACGCAAAGAATTACGCACCTGGCTGCGCGACATCCA 
TCACAACCTGGGTGTAACCAGCATTCTGGTTACGCACGACCAAGAAGAAGCCCTCGAAGT 
TTCCGACGAAATCGTCGTGATGAACCACGGCAAAATCGAACAAACCGGCAGCGCCGAAGC 
TATTTACCGCAAACCCGAAAATGCCTTCGTTACCGAGTTCCTCGGCGAAACCGACGCTTT 
TGAAGGACGCATCGAAAAAGGCTTCTGGCATTACAACGGCTTCGCGTGGAAATTGGACGC 

45 GCAATACAAATGGCAGGAACAAACCGCCACCGGCTATATCCGCCCGCACGAATGGCAGAT 
CGCCGCCGAACACGAAACACCGATGATTTGTGCCGAAATCGAAAAAATCCACGCCGTCGG 
CGCATTGACGCATATTCTGGTAAAACACGACAAACAGGACGTACATATCACGCTGGCAGG 
CAGCGATGCCGCGCGTTACCCAATCGCCGAAGGCAAAGAATTGAAGCTGATTCCGAAACA 
GGTTTATGTCTTCTCTCAAAACGAACTGATTGAATATTCGATTTAACCATGAAAGCGCAA 

50 TGCCGTCTGAAAGGCTTTCAGACGGCATTGTGCTTTCAAGCGTCAGGCAAGAAACAGCTT 
GTACGCGGCATTTTGCGTTTCCTCGTGATAGCTGTATCCCAGACTTTCCAAGAAACCGTC 
AAATGCGGCGGCATCGTGCGGCGGCACATCGATACCGACCAAAATCCGCCCGTAATCCGC 
ACCGTGGTTGCGGTAATGGAAAAGCGTAATATTCCACCCTCCCTGCATATGGTTCAAAAA 
GCGTGCCAATGCCCCCGGACGCTCCGGAAACTCAAAACTGACCAAACGCTCGTTTTCTAC 

55 TTTGTCCGTCCGCCCTCCGACCATATAGCGGATATGGATTTTGGCAATCTCATTGTTGGT 
CAAATCGACATTGGGCAATCCCGCCTCATCCAACCGGCTGCCGATAACCGCCAAATCCTG 
CGGGCCTGCCGCTTGAAGTCCGACAAAGATATGCGCTTTTTCATCGTCTCCGTAGCGGTA 
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GTTGAACTCGGTAATATTCCTATTTCCCAATATATTGACAAACTTAAGGAAGCTGCCGCG 
TTCTTCAGGGATGGTAACGGCAAAAATACCTTCGTTGCCCTCGCCCAATTCGCTCCGTTC 
CGAAACGTGGCGCAAACGGTGAAAATTCATATTCGCACCGCTGGTAACGGCAATCAGGGT 
TTGGTTTTCCGCGCCTTCTCGGGCGATATAGGCTTTCAGACCCGCCAACGCCAACGCGCC 
5 CGCCGGCTCGGTAATGCTGCGCGTGTCATCGAAAATATCCTTGACCGCGCCGCAAACCGC 
ATCGGTATCGACTGTAATGATTTCATCCAAAAGTTCTTTGCAGAGGCGGAAGGTTTCGTT 
TCCGACGACTTTGACCGCAGTGCCGTCTGAAAACAGCCCGACATCTTTCAAATGGACGAT 
TTCACCCGCTTCGACCGACTGCTTCATACAGCAGGAATCGTTGGTCTGAACGCCGATAAC 
TTTGATTTCGGGACGGACCTGCTTGATAAATGCCGCCACGCCCGCCGCCAAACCGCCACC 
1 0 GCCTATCGGTACGAATACGGCGCGGATTGGATCGGGATGCTGGCTGACAATTTCCATCCC 
CACCGTCCCCTGTCCCGCAATCACATCAGGATCATCAAACGGCGCGATATAGGTTAACCC 
TTCTTTTTCCGCCAACTCCATCGCATAATCGTAGGCATCGTTGTATGAAACGCCCCGCAA 
AACCACCTCGCCGCCATGGCTTTTAACCGCATCCACTTTGATTTTCGGCGTAGTCTCCGG 
CATAACGATAACGGCACGGCAGCCCAAACGCTGTGCGGACAATGCCACGCCTTGAGCATG 
1 5 ATTGCCCGCGCTTGCCGCAATCACGCCGCAAGCGAGCGCATCTTTCGGCAACTTGGACAT 
TTTGTTGTACGCGCCGCGTATTTTGAACGAAAAAACCGGCTGCAAATCTTCGCGTTTCAA 
AAGGATGTTGTTTTTCAAACGTACAGAAAGGCTGCGTGCCGGTTCCAAAGGCGTTTCGAC 
CGCCACATCATAGACAGATGCCGTCAGGATGCGGATGAGGTAATCGGAATAAGGAAGGGG 
CGTGTTCATAATTCAATATGGGATAATCGGTTTATTAAAATCGCAAAACCCAAAACCATA 
20 CGCCCAAGACGGCGCGAAATCAAGAAAAATCCGCCCGATCAGACACCCTAAGCGTATAAT 
CGGCAGACTGAAACACGCACACAATTAGAATATTTCATGACAGCACATAAAATCCTGCCC 
GTCCTGCTTTCCATCATCTTAGGCGTTTCTCACGCAACGGCTGCATCGCCCGCGCCCAAC 
AGACCGACGGTACACGCCGCCCCCACGTTCCAAACACCCGAAACCCTCACAGCGGCACAC 
ATCGTTATCGACCTTCAAAGCAAACAGATTTTATCCGCCAAAAACATCAATACCCCTGTT 
25 GAACCGGCGGCACTAACCCAACTGATGACCGCATATCTGGTTTTCAAAAACATGAAATCG 
GGCAATATCCAATCTGAAGAAAACTTAAAAATACCCGAATCCGCATGGGCTTCAGAAGGA 
AGCAGAATGTTTGTACGTCCCGGCGATACGGTCAGCACCGACAAACTCTTAAAAGGCATG 
ATTGCACTATCCGCAAACGATGCCGCCCTAACCCTTGCCGGCCGGCTGGGCAACGGCTCG 
ATTGAAAATTTTGTGCAACAAATGAACAAAGAAGCCCGACGCTTGGGCATGAAGAACACT 
30 GTATTCAAAAACCCGACAGGCTTGAGTAGAGAAGGACAGGTTTCCACCGCCAAAGACCTC 
GCCCTGCTGTCTGAAGCATTGATGCGCGACTTTCCGGAATATTACCCGCTGTTTTCCATC 
AAATCTTTCAAATTCAAAAATATAGAACAAAACAACCGCAATATCCTTTTATATAGGGAC 
AACAATGTAAACGGTCTGAAAGCCGGACACACAGAAAGCGGCGGCTACAACCTTGCCGTG 
TCATACTCCGGCAACGGCAGGCACATCCTTGTCATCACATTGGGTTCGGAATCGGCGGAA 
35 ACACGCGCATCAGACAACAGCAAGCTGCTGAACTGGGCATTGCAGGCCTTCGATACGCCC 
AAAATATATCCGAAAGGCAAAACCGTTGCCCAAATCCAAATTTCCGGAGGCAGCAAAAAA 
ACCGTCCGCGCAGGCTTCCTCAAAGAAGCCTACATCACTCTGCCACATAAGGAAGCGAAA 
ATGGCAGAACAAATTCTAGAAACCATACAGCCGATTCCCGCCCCAGTAAAAAAAGGGCAA 
ATTTTAGGAAAAATCAAAATCAGACAAAACGGATACACCATTGCCGAAAAAGAAATCGTC 
40 GCACTGGAAAATGTAAAAAAAAGAAGCCGGTGGCAAAGGCTTTGGGCGTGTCTGACAGGG 
CAGTAATCTGCCGTTTCAAATATCCCGTTTTTCCAACAAATAAAGAAATGCCGTCTGAAA 
CACGGTTCAGACGGCATAAAACAACAGGGCGGTACGTATTGCATACGCGCCGCCCTGCTG 
CTGAAATCAATTAGCGTTTCTTACCGGTAACGGTAGCAACAGCCAGATTTTCGTTACGTT 
TCAGGGAAACGCTTTCTACACCTTCAGGCAGTTTGATGTCTGACAAGTGCAGAATGTCGC 
45 CGGCAACCACTTCAGCACAATCCAAATCCAAGAAAGCAGGGATGTTGGCAGGCAAAGCAA 
CTACTTCAACAGAAGTGTTTAACAGAGATACGCGGCCGCCTTGCAGTTTGACCGCTTGGG 
AATTTTCAGCGTTAACGATGTGCAGGGGAACACGGATGCGTACAAGTTGATCGGCTTTCA 
CAGCTTGGAAGTCGATGTGTTGAACTTCGCGGCGGAACGGGTGCATTTGGAAATCACGGA 
CGATAACGTCTTTGGTTTCACCGTTCAGAGACAACTTAATCAACGCAGTATGGAAAGATT 
50 CTTTTTCCAATGCGTAGAATACGGTTTTGTGATCCACAGCGATTGCAACAGGCTCTTGAC 
CTTCACCGTACAGAATGCCGGGGATTTGGCCTTCGCGACGCAGGCGGCGGCTCGCACCAG 
TGCCTTGTGCTTCACGAACAGAGGCTTGAATTTCATAAGTCATGTTAAATACTCCAAGTT 
AGGTAAAATCGCCGTCATCGGCCGCGACCAGCTTAAGACGGCTTCGGGCTTATGGCAGCA 
ACATGCTGCCTGTCATCACTTCTTCATTGAAAAGATATGAGACGGATTCTTCATTGCTAA 
55 TGCGGCGGACGGTTTCGGCCAACAGACCGGCAATCGTTACCTGACGGATACGGTCGCAGT 
TTTTAGCCGCTTCAGACAAAGGAATGGTATCGGTTACGACCACCTGGTCGATTTCGGATG 
AGGCGATACGGCTGACCGCCTCTCCGGAGAATACGGCGTGGCTGGCATAGGCTAGAACAC 
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GTTCAGCCCCCCGCTCTTTCAGGGCGACGGCGGCTTTGCACAGCGTATTTGCAGTGTCAA 
TCATATCGTCCACAATCAGACAGGTTCTACCTTGAATATCGCCGATGATGTTCATGACTT 
CCGCCACATTGGCTTTCGGGCGGCGTTTGTCGATGATTGCCAAGTCGGCATTCAGGGATT 
TTGCCACGGCGCGGGCGCGGACGACACCGCCGATGTCCGGGCTGACGACGGTCAGATTTT 
5 CAATCCGCTGTTGTTTGATGTCGTTCAACAGAATCGGGGTGGCATAAATATTGTCCACCG 
GAATATCGAAGAAACCTTGAATCTGGTCGGCATGCAAATCGACAGTCAAAACACGGTCGA 
TCCCTGCCGAATACAGCATATTTGCCACCAGTTTGGCAGAAATCGGAACGCGGACGGAAC 
GCGGACGGCGGTCTTGGCGCGCATAGCCGAAATACGGAATGGCTGTGGTAATACGACCTG 
CCGAAGCACGCTTCAGTGCATCCGCCATCGTCAGGATTTCCATCAGGTTGTCATTGGTCG 
10 GCGCACAGGTCGGCTGAAGGATGAAAACATCGCGCCCGCGTACGTTTTCCAACAGTTCGA 
CGGCAACTTCGCCGTCTGAAAACTTGGATACGGAAGCATTGCCCAAAGAAATGTCCAAAT 
GCCTGACAACACGTTGTGCCAATTCGGGATTGGCATTGCCTGTAAATACCATCAAACTGT 
CGTACGCAGCCATATTCTCACCTGATTTTATGTTTAACTTCCGCTCAGAAAACACAATGC 
TTC 

15 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 82>: 
GNMCB20F gnm_82 

GCAGGTCGACTCTAGAGGATCCCCAGCAAATGGGGCAAGGTTCAAATAGGAACACCATCT 
GCAGATTTTGGCATTATCACTTTAGATAGTGGCGATGGATATGCCGTTTCATGCCATCAT 

20 CCCGAAATTTTTACGCTAATCCTAAAAGAAGAAGGATTGGATGAAGATTTCAAAATCGGT 
ATCGAAGGGCGCTCTCATCGCGATTGTGATGCTGAAGAACCCAAAGTTATCCATATCGAA 
GATAAACGCACCATTGAAACCCCATGAAAACCTGCTGCCGTTTAATCATCTACTGATGAT 
TACTTAGGCAAATGTGCCCGTCCCTCCCTTTTCAGACGACCTTTCATTGCGGAAACCGCC 
GCAAAGGTTGTCTGAAAACCGTTTTCCATCCCCGTTTTACAAACAAACCGAAAGCCCCAC 

25 ATGATCTCTTTGAAAAACGACACTTTCCTCCGCGCCCTGCTCAAACAACCTGTCGAATAC 
ACGCCGATTTGGATGATGCGCCAGGCGGGGCGTTATCTGCCCGAATACA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 83>: 
gnm_83 

30 CGGCGAAGCGCGCCGCGAAATCGCCGACTTTTTAATTGATGCCGCCGCCTTCAGGCGAAA 
AATGGGTCTTGAACGGAAAGCCGGTAATGTTGTCCTATCCGAAATGTTCCAATTTTGAGC 
AGATCAAACAGGGTTCTTATGTCGGTTCGACGGTTTTAATTCTGTTCGTAGTCATTTACG 
GCTTCAGGCTTTTGATTAATTTTTTAAAAGACATGGGCAAGGTTGGGATTGATTGATGGT 
TATTGATTTTTGGTTTCTTCTCGGTTTCTTCTTGGCTTTGTCTGTCGCTTTGATATTTAA 

35 ATGACGTGTTTTAAAATCAGGCTTTCAAAACAACCTTTGAAAGGCAGAACAATGAACAAA 
CCGTTTATCACG C AGG CGCAGTTGGCACTT T AT AAAT ATC AG C C G T C AAG C AAG TAT TAT 
GGTAAAACAATGGCATATACTTTCGCTAGTGAGCTTTTGGATTATTCAAAAGTTAATAAA 
TTTATAATTCATGAAGAAATCCAATGTTTTTTAAATAGAAGGATTTCTAATAATATTTGG 
AAAATTTATTTTTCTGATGAGTCTGTTGCGTATATAAAAATTTTAGAATTACAGGATGAT 

40 TATAGTCGTGGAATTGAAATTAAAACGTTTGATTTTAATCCTAATGTTGGGGATGTTTTC 
GGTTAATTCTTATGCTGAACGTTTTAAGTATCCTATTGGAAATTCAGATGTTAGATTGGA 
TATTGATCATAAAAAATCTGTAGTTACCGATTTTCGTGTTGATGGTCAGCGTTTTTCAGG 
TCGAATTATCGAACCTTCAATAATAGAACACGTGCCAACAGGTGCACGCTCTCTTGAAAA 
AGTCCCCGTTAAATTTACCGCATCAGTTTCCCGCGCCGCCGTCTTGTCAGGAGTCGGCAA 

45 ACTTGCCCGCTTAGGCGCGAAATTAAGCACAAGGGCAGTTCCTTATGTCGGAACAGCCCT 
TTTAGCCCATGACGTATACGAAACTTTCAAAGAAGACATACAGGCACAAGGCTACCAATA 
CGACCCCGAAACCGACAAATTTGTAAAAGGCTACGAATATAGTAATTGCCTTTGGTACGA 
AGACAAAAGACGTATTAATAGAACCTATGGCTGCTACGGCGTTGACAGTTCGATTATGCG 
CCTTATGTCC GAT G AC AGC AG AT T C C C C GAAGT C AAAGAAT TG AT G G AAAG C C AAAT GT A 

50 TAGGCTGGCACGTCCGTTTTGGAATTGGCATAAAGAAGAACTGAATAAATTAAGTTCTTT 
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GGATTGGAATAATTTTGTTTTAAATCGTTGCACATTTAATTGGAATGGCGGAGATTGTTT 
GGTCAATAAAGGTGATGATTTCAGAAATGGGGCTGATTTTTCCCTTATTCGCAATTCAAA 
ATACAAAGAAGAAATGGATGCCAAAAAGCTGGAAGAGATTTTATCGTTGAAAGTCGATGC 
CAATCCCGACAAATACATAAAGGCAACCGGTTATCCCGGTTATTCCGAAAAAGTAGAAGT 
5 CGCACCCGGAACAAAAGTGAATATGGGTCCCGTCACGGACAGGAACGGGAATCCCGTTCA 
GGTTGTCGCAACATTCGGCAGGGATTCGCAAGGCAACACCACGGTGGATGTTCAAGTAAT 
CCCGCGTCCCGACTTGACCCCCGGAAGCGCGGAAGCACCGAACGCACAGCCGCTGCCCGA 
AGTATCGCCCGCCGAAAACCCCGCAAACAACCCGAACCCCAATGAGAACCCCGGCACGAG 
CCCCAATCCCGAACCCGACCCCGATTTGAATCCCGATGCAAATCCCGATACGGACGGACA 
1 0 GCCCGGCACAAGACCCGATTCCCCCGCCGTTCCGGGACGCACAAACGGCAGGGACGGCAA 
AGACGGAAAGGACGGCAAAGATGGCGGCCTTTTGTGCAAATTCTTCCCCGACATTCTCGC 
TTGCGACAGGCTGCCCGAGTCCAATCCGGCAGAAGATTTAAATCTGCCGTCTGAAACCGT 
CAATGTAGAGTTTCAGAAATCAGGAATCTTTCAAGATTCCGCACAGTGTCCCGCACCTGT 
CACTTTCACAGTGACTGTGCTTGATTCAAGCAGGCAGTTCGCGTTCAGCTTTGAGAACGC 
1 5 ATGTACCATAGCCGAACGGCTAAGGTACATGCTTCTCGCCCTTGCTTGGGCGGTTGCCGC 
CTTTTTTTGTATCCGCACAGTATCTCGTGAAGTCTAGCAGGCGCAGCACCGCCGGGCTTC 
AGTAACTTGTACCAAGGCAGGGGGAGGACGTCCAGAAAGATTTGTAAAGACGGCTTTATC 
GTCTTTATAAATCTTTTTGGATACCCCTTGCCGCCCCGCCAAAAGAACACATTCTGCCGC 
AAGGGCAGGTGGTAAGGCGCGCGCCTTTTGCGCCGTCCCCATGCCCCCGCGGCGTCGCAA 
20 GTGAGACTAGGGGGTGTGGGGGACTAGTCCCCCGCAAAGCGTTCAGCTTCGGAAACTTTG 
GCCGAAAGGCAGGCGAAGCAGCGCACTTTGCGACGAATGTCGCAAATAGCCGAGAAGCGC 
GGGGGGATTGGCGATAAGCGCGAGGGGGGTGTCCCCACAGCGCCGCCGCGCCGCGAATGC 
GGCGCAAAATCTTTCAGATTAAGAAACATTTGTTTAATGAGGCAACCGTGCCTTTTAAGA 
AAGGGATAGCAAATGAAATTGTTGGCCGCATTGATTCCGCTTTTGATGAGCGTGGCAGGC 
25 CGTATATTGACTGCATTAGGCTTGATGGCGGTAACCTATTCAGGGGTGGATAGATTGGTA 
GCCCATTTTCAGCAGGCGATAACCAATAGCATAACGGGCGCGCCTCAAGCGATGTTGCAG 
CTTTTTTATATAAGCGGCGGTGGAACCGTTCTTAATATCCTGTTTGGCGCGATCGCCTTT 
ATTCTGTCATTCAAACAAATGACAAAACTAGCAACCTCAATCGGGAAGAAAAAATAAATG 
GCAGAGATCTGTTTGATAACCGGCACGCCCGGTTCAGGGAAAACATTAAAAATGGTTTCC 
30 ATGATGGCGAATGATGAAATGTTTAAGCCTGATGAAAACGGCATACGCCGTAAAGTATTT 
ACGAACATAAAAGGCTTGAAAATACCGCACACCTACATAGAAACGGACGCAAAAAAGCTG 
CCGAAATCGACAGATGAGCAGCTTTCGGCGCATGATATGTACGAATGGATAAAGAAGCCC 
GAAAATATCGGGTCTATTGTCATTGTAGATGAAGCTCAAGACGTATGGCCGGCACGCTCG 
GCAGGTTCAAAAATCCCTGAAAATGTCCAATGGCTGAATACGCACAGACATCAGGGCATT 
35 GATATATTTGTTTTGACTCAAGGTCCTAAGCTTCTAGATCAAAATCTTAGAACGCTTGTA 
CGGAAACATTACCACATCGCTTCAAACAAGATGGGTATGCGTACGCTTTTAGAATGGAAA 
ATATGCGCGGACGATCCCGTAAAAATGGCATCAAGCGCATTCTCCAGTATCTATACACTG 
GATAAAAAAGTTTATGACTTGTACGAATCAGCGGAAGTTCATACCGTAAATAAGGTCAAG 
CGGTCAAAGTGGTTTTACACTCTGCCAGTAATAGTATTGCTGATTCCCGTGTTTGTCGGC 
40 CTGTCCTATAAAATGTTGAGCAGTTACGGAAAAAAACAGGAAGAACCCGCAGCACAAGAA 
TCGGCGGCAACAGAACAGCAGGCAGTACTTCCGGATAAAACAGAAGGCGAGCCGGTAAAT 
AACGGCAACCTTACCGCAGATATGTTTGTTCCGACATTGTCCGAAAAACCCGAAAGCAAG 
CCGATTTATAACGGTGTAAGGCAGGTAAGAACCTTTGAATATATAGCAGGCTGTATAGAA 
GGCGGAAGAACCGGATGCGCCTGCTATTCGCATCAAGGGACGGCATTGAAAGAAGTGACG 
45 GAGTTGATGTGCAAGGACTATGTAAAAAACGGCTTGCCGTTTAACCCATACAAAGAAGAA 
AGCCAAGGGCAGGAAGTTCAGCAAAGCGCGCAGCAACATTCGGACAGGGCGCAAGTTGCC 
ACATTGGGCGGAAAACCGTAGCAGAACCTAATGTACGATAATTGGGAAGAACGCGGGAAA 
CCGTTTGAAGGAATCGGCGGGGGCGTGGTCGGATCGGCAAACTGAAGAAAACGGCAAGAG 
AGAAAAAAGACCCGTAAACCGTTTGAATATAGACGGTTTACGGGTCTTTGTTTCGCGCAA 
50 AGCAAGGGCTAAGGCAGTCAGGCAGCAAATCCCGCAATGTATTAAAACAGACGCGTAGAA 
ATGCCGGCTGCCTTTATCCATCCTCGAAATTGAATATCATCCTAGCCGTATCAAGGCTGT 
ATAAATAAGGAAAATACCAATGAATATAATCGGGCTGGACATCTCAAAGGACACCATAGA 
CGCAACATTGCATAAAACAAACGGAAGTATCCATTACATTAAATTTAAGAATAATGATGA 
TGGATTAAAACAGTTTAGATTGTGGATAAAGGGAAACAGAATCAGAAAAGTCTATATCGG 
55 CATGGAGGCAACAGGCATCTATTACGAAAAGGCAGCAGATATGCTTTCTTCCTACTATAC 
TGTTTACGTTATTAATCCCTTAAAAATCAAGGACTACGGAAAAAGCAGGTTTAACCGTAC 
CAAAACCGACAAAGCAGATTCAAACCTGATAGCAGACTACATAAAAAGGCATCAAGATAC 
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ATTGATACCGTATCAGATACCCAAAAACAAAGCACTGCAAAAACTGATTAACCTTAAAAA 
TCAATTACATCAACATCAGAAGCAAATTAAAAACCGTCTTCATAGCACTGAAGAAGACTT 
CATAAGGAACATACATCAAGACTTGATAGATACCATACAGGACAAGATGGAACAGGTAAA 
AATAGCCATATCCGAACAAATCAAAAAACAAACGGACAATAACCATTACCGCAATCTTCA 
5 AACCATCCCGAGCATAGGCAAAGACACCGCATCAGTTCTTTATGCGCAACTGACAGAAAA 
ACATTTTAAAACCGCAAACCAGTTTGTATCCTATGCCGGATTAAATCCCGCCATCATACA 
ATCAGGGACAAGCGTAAGAGGTCGGGGCAGATTGAGCCGATACGGAAACAGACGATTAAA 
AAGTACGCTGTATATGCCCGCCCTTTGTGCTTACCGTTTTAACGCATTTCCGAAATTAAT 
AAATAATCTGAAAAAAGCGGGTAAGCCAAAGATGGTAATCATCGTTGCCATCATGCGCAA 
1 0 ACTGGCGAAGCTCGCCTATTACATTGTTAAAACCGGCCAGCCTTACGATGCGGAAAGACA 
CCGATTGAATCAATAAAATTCAACAAAATTAAACGGTTACGCGAATATATTTGTGTAACC 
GTGCATTTGCATATCGTAAATAAACGTAAATAAAAATAACAATATAAATCAGTATATTGC 
AACTTTGTTTTTTATTTTGTGTTGACGGGCAACATATCATCTGCGCGGGAATGACGGGAT 
TTTAGGTTTCTGATTTTGGTTTTCTGTCCTTGTGGGAATGACGAAAAGTGGTGGGAATGA 
1 5 CGAAAAGTGGTGGGAATGACGTTTCAGTTGCTGCGGTTATTGTCAGGTTTCGGTTATGTT 
GGAATTTCGGGAAACTTATGAATCGTCATTCCCGCGCAGGCGGGAATCTAGAATTTCAAT 
GCCTCAAGAATTTATCGGAAAAAACCAAAACCCTTCCGCCGTCATTCCCACGAAAGTGGG 
AATCTAGAAATGAAAAGCAGCAGGAATTTATCGGAAATGACCGAAACTGAACGGACTGGA 
TTCCCGCTTTCGTGGGAATGACGGGATGTAGGTTCGTGGGAATGACGAAAAGTTGCGGGA 
20 ATGACGGAAAGTGGCGGGAATGACGGAAAGTGGCGGGAATGACGGAAAGTGGCGGGAATG 
ACGGTTCGGGCATTCCTTAAATTACCCGTGTATCGCTGTAAATCTTAGAGATGGCGGAAT 
ATAGTGGATTAACAAAAACCAGTACGGCAAGGCGAGGCAACGCCGTACTGGTTTTTGTTA 
ATCCACTATAATTGAAGGGGTTATCGGCTTGTGCAACGGAAGCCCAAGTTGTGCAAGACA 
TATTTGGATTGCAGGCTGGTACGGATGCCGTAGCGGAGGAAGGCGGCATAGTTGGACGAG 
25 TCGCTCGACCCGATAGACGCGCCGCTGCAAAACATTTGCGCGTTGGCATTGCCGGAAGAA 
AGCAGGCTGCTGTTGAAATCTTCCGTCCATTCCCAAATCAGCCCGTGCATATCATAAACG 
CCCCAGTAGTTCGGGCGGCCTTTGCCGACATCGTGCAGGCCTTTCCGTCCGCCGTCGGCA 
TACCAATCGAGAATAGTGCGGTTGTAGCCGGGTTCGTTTGAGCCGTTTTTCTGCGTGGCG 
GAAGCAAGTCCGGCAAATTCCCATTCGTCAATGGTCGGCAGGCGTTTGCCTTGTGCGGCG 
30 CAATAGGCGTTGGCGGCAAACCAGGAAACATTGGTTACCGGTTGTTTTAATTCGCCCGCC 
TTCGGCGCATAGCTGCGGCTGCCGTTTTTCATCCAATGCTTCAGGTAAGCGGGTTCTGCC 
TGTTTGGAACCGATCCTGCCTTTTTGCCATTGGGGGTGGCTGTTGACAAATTCGGCAAAC 
TCGGCATTGGTAACGGGATATTTATCCAGTTTGAACGGTTTGACTTTAATCAGGCCGGTA 
TCTTTTTTCAGATAAAGCGGGCGGTAGCTGCCGCCTTCGATTTGAACCATTTCGGCAGCC 
35 GCCGCTTGAGTGCCGGCGAGTGCCGCGCCGAGGAAAAATAACCGGACATACTTCATAAAG 
CCTCCTGACAGGCGGTTAAAATCAATCTTCCGAAAGGAAAGATTGGTTGTTAAAAAACCA 
CCGCCGTGCGTAATGAAGTACAGCGGCAGTGGTTCGTCCCGCTAATGACGGGTATCCAAT 
TTAATAAACGCTTTTTTCGGATGCAGAGGCTGCCGGGGCAGAAGCTGCGGGAGCGGAAGC 
AGCAGGAGCTGCACCGTTACCGGCGTAAGCGGTATCACTCAATTTTTGAGTCATGATTTC 
40 AGGGTTTTCTGCACCTTCTACTTTCAATTGACCCAGTGCGCCTTTGTTGAATGCGCGGAA 
GATAGAGTGGTCAACCAAAGTGTAGCTGCCCGGGATGTCGACTTTGAATTCGACGATGGC 
AGAGCCGCCGGCAGGAACGATGGTGCTTTGTACGTTTTCGTTAATCAGTTTGCCGCCTTC 
AACATAAACTTTGTCGAAGATTTCGCCGATGACGTGGAAGGAAGATACCAAGTTCGGACC 
GCCGTTACCAACGTACATACGTACAGTTTCGCCTGCTTTGGCTTTCAGCGCGTTATCGCC 
45 GGCGATAGCACCTACGTGACCGTTGAATACGACGTATTCAGGCTGTTCGGCAACGGCTTT 
GTCCATATCGAACGGTTGCAGACCTTGCGCGCCTTTTTTGCCTTTGGTGTAGAAGTCGCC 
TTGGACGATGTAGAACTCTTTATCCACTTTCGGCAGGCCTTCTTTAGGCTCGACCAAAAT 
CAGACCGTACATACCGTTGGCGATGTGCATACCGACCGGTGCGACGGCGCAGTGGTAGAT 
GTACAGACCCGGTTGCAGGGCTTTGAAGCTGAATGTGGAAGTACGGCCCGGAGCGGTAAA 
50 GGTTGCGGCCGCGCCGCCGCCCTGGCCGGTAGCCGCGTGGAAGTCGACGTTGTGCGGAAC 
GGTAGAAGAAGGATTGTTGGAAAATTCCACTTCAACCGTATCGCCTTCGCGTACGCGGAT 
CATACGGCCCGGAACGTCGCCGTCAAATGTCCAGTAGCGGTATTCCACACCGTCTTCCAT 
GGTCATGGTTTTTTCGACGGTTTCCATTTTTACGCGGACTTTGGCGGGGTAGTCGCGGTC 
GATTGCAGGAGGCACTTCGGGAGCGTGGGTGGTAACCGCATCGATAACGGGCAGTTCGC 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 84>: 
gnm_84 

GTCGACTCTAGAGGATCCCCTGCGGATTTATTACGATATTACCGTATTCAGGCCGCACCG 
5 ATGCCGCCTGCCCCCCGAAAAACTTTGGAGAATCCAAAAAATGTTTCATTTTGCATTTCC 
GGCACAAACTGCCCTGCGCCAAGCGATAACCGATGCCTACCGCCGTAATGAAATCGAAGC 
CGTACAGGATATGTTGCAACGTGCACAGATGAGCGACGAAGAGCGCAACGCCGCCTCCGA 
GCTTGCCCGCCGTTTGGTTACCCAAGTCCGCGCCGGCCGCACCAAAGCCGGCGGCGTGGA 
TGCGCTGATGCACGAGTTTTCACTCTCCAGCGAAGAAGGCATCGCGCTGATGTGTCTGGC 
1 0 AGAAGCCCTGCTGCGTATCCCCGACAACGCCACGCGCGACCGCCTGATTGCCGACAAGAT 
TTCAGACGGCAACTGGAAAAGCCATTTGAACAACAGCCCTTCCCTCTTCGTCAATGCTGC 
CGCCTGGGGCCTGCTGATTACCGGCAAACTGACCGCCACAAACGACAAACAAATGAGTTC 
CGCACTCAGCCGCCTGATCAGCAAAGGCGGCGCACCGCTCATCCGCCAAGGCGTAAATTA 
CGCCATGCGGCTTCTGGGCAAACAGTTCGTAACCGGACAGACCATTGAAGAAGCCCTGCA 
1 5 AAACGGCAAAGAACGCGAAAAAATGGGCTACCGCTTCTCCTTCGATATGTTGGGCGAAGC 
CGCCTACACCCAAGCCGATGCCGACCGCTACTACCGCGACTATGTCGAAGCCATCCACGC 
CATCGGCAAAGATGCGGCAGGACAAGGCGTTTACGAAGGTAACGGTATTTCCGTCAAACT 
TTCCGCCATCCATCCGCGCTACTCGCGCACCCAACACGGCCGCGTGATGGGCGAACTGTT 
GCCGCGCCTGAAAGAGCTGTTCCTTTTGGGTAAAAAATACGATATCGGTATCAACATCGA 

20 TGCCGAAGAAGCCAACCGTCTGGAGCTGTCTTTGGATTTGATGGAGGCTTTGGTTTCAGA 
CCCTGACTTGGCTGGCTACAAAGGTATCGGTTTCGTTGTCCAAGCCTACCAAAAACGTTG 
TCCGTTCGTTATCGACTACCTGATCGACCTTGCCCGCCGCAACAACCAAAAACTAATGAT 
CCGCCTCGTCAAAGGCGCGTATTGGGACAGCGAAATCAAATGGGCGCAAGTGGACGGCTT 
GAACGGCTATCCGACCTACACCCGCAAAGTCCACACCGACATCTCCTACCTCGCCTGCGC 

25 GCGCAAACTGCTTTCCGCGCAAGACGCGGTATTCCCGCAATTTGCCACCCACAACGCCTA 
CACTTTGGGCGCAATCTACCAAATGGGTAAAGGCAAAGATTTTGAACACCAATGCCTGCA 
CGGTATGGGCGAAACCCTGTACGACCAAGTCGTCGGCCCGCAAAACTTAGGCCGCCGCGT 
GCGCGTGTACGCCCCAGTCGGCACACACGAAACCCTGCTCGCCTACTTGGTGCGCCGCCT 
GTTGGAAAACGGCGCGAACTCGTCTTTCGTCAACCAAATCGTCGATGAAAACATCAGCAT 

30 CGACACGCTCATCCGCAGCCCGTTCGACACCATCGCCGAACAAGGCATCCACCTGCACAA 
CGCCCTGCCGCTGCCGCGCGATTTGTACGGCAAATGCCGTCTGAACTCGCAAGGCGTGGA 
CTTGAGCAACGAAAACGTATTGCAGCAGCTTCAAGAACAGATGAACAAAGCCGCCGCGCA 
AGACTTCCACGCCGCATCCATCGTCAACGGCAAAGCCCGCGATGTCGGCGAAGCGCAACC 
GATTAAAAACCCTGCCGACCACGACGACATCGTCGGCACAGTCAGCTTTGCCGATGCCGC 

35 GCTTGCCCAAGAAGCGGTTGGCGCAGCCGTTGCCGCGTTCCCCGAATGGAGTGCGACACC 
TGCCGCCGAACGCGCCGCCTGCCTGCGCCGTTTTGCCGATTTGCTGGAGCAGCACACCCC 
AGCACTGATGATGCTTGCCGTGCGCGAAGCAGGCAAAACGCTGAACAACGCCATTGCCGA 
AGTGCGCGAAGCCGTCGATTTCTGCCGCTACTACGCAAACGAAGCCGAACATACCCTGCC 
TCAAGACGCAAAAGCCGTCGGCGCGATTGTCGCCATCAGCCCGTGGAACTTCCCGCTCGC 

40 CATCTTTACCGGCGAAGTCGTTTCCGCATTGGCGGCAGGCAACACCGTCATCGCCAAACC 
CGCCGAACAAACCAGCCTGATTGCCGGTTATGCCGTTTCCCTCATGCACGAAGCCGGCAT 
CCCGACTTCCGCCCTGCAACTCGTCCTCGGCGCAGGCGACGTGGGTGCGGCATTGACCAA 
CGATGCCCGCATCGGCGGCGTGATTTTCACCGGCTCGACCGAAGTGGCGCGCCTGATCAA 
CAAAGCCCTTGCCAAACGCGGCGACAATCCCGTCCTGATTGCCGAAACCGGCGGACAAAA 

45 CGCCATGATTGTCGATTCCACCGCACTTGCCGAGCAAGTCTGCGCCGACGTATTGAACTC 
CGCCTTCGACAGCGCGGGACAACGCTGCTCCGCCCTGCGCATTTTGTGCGTCCAAGAAGA 
CGTTGCCGACCGTATGCTCGACATGATCAAAGGCGCTATGGACGAACTCGTCGTCGGCAA 
ACCGATTCAGCTCACTACCGATGTCGGCCCCGTCATCGATGCCGAAGCACAGCAAAACCT 
GTTGAACCACATCAACAAAATGAAAGGTGTTGCCAAGTCCTACCACGAAGTCAAAACCGC 

50 CGCCGATGTCGATTCCAAAAAATCCACGTTCGTTCGCCCCATCCTGTTTGAATTGAACAA 
CCTCAACGAACTGCAACGCGAAGTCTTCGGTCCCGTCCTGCACGTCGTCCGCTACCGCGC 
CGACGAACTCGACAACGTCATCGACCAAATCAACAGCAAAGGCTACGCCCTGACCCACGG 
CGTACACAGCCGCATCGAAGGCACGGTACGCCACATCCGCAGCCGCATCGAAGCCGGCAA 
CGTTTACGTCAACCGCAACATCGTCGGCGCAGTCGTCGGCGTACAGCCCTTCGGCGGACA 
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CGGTCTGTCCGGCACAGGCCCCAAAGCAGGCGGTTCGTTCTACCTGCAAAAACTGACCCG 
CGCCGGCGAATGGGTTGCCCCGACCCTGAGCCAAATCGGACAGGCGGACGAAGCCGCACT 
CAAACGCCTCGAAGCACTGGTTCACAAACTACCGTTCAACGCCGAAGAGAAAAAAGCCGC 
AGCGGCCGCTTTGGGACACGCCCGCATCCGCACCCTGCGCCGTGCCGAAACCGTCCTTAC 
5 CGGACCGACCGGCGAGCGCAACAGCATCTCATGGCACGCGCCCAAACGCGTTTGGATACA 
CGGCGGCAGCACGGTTCAAGCCTTTGCCGCACTGACCGAACTTGCCGCCTCCGGCATACA 
GGCAGTGGTCGAACCCGACAGCCCCTTGGCTTCCTACACTGCCGACTTGGAAGGTCTGCT 
GCTGGTCAACGGCAAACCCGAAACCGCCGGCATCAGCCACGTTGCCGCCCTGTCGCCTTT 
GGACAGCGCGCGCAAACAGGAACTTGCCGCCCACGACGGCGCACTCATCCGCATCCTCCC 

1 0 TTCGGAAAACGGACTCGACATCCTGCAAGTGTTTGAAGAAATCTCTTGCAGCGTCAACAC 
CACAGCCGCCGGCGGCAACGCCAGCCTGATGGCGGTCGCCGACTGATTTTGCCGAAATAC 
CCGGGCGCGGCCCGTGAACCAATGCCGTCTGAAAACCTTTCAGACGGCATTTTTATAATG 
GATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAGATAGTACGGAACCG 
ATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACG 

15 CCGTACTGGTTTTTGTTCATCCACTATAACAGCAACCCTGTCGCCGTCATTCCCGCAAAA 
GCGGGAATCCAGTCCGTTCAGTTTCGGTCATTTCCGATAAATTCCTGTTGCTTTTCATTT 
CTAGATTCCCACTTTCGTGGGAATGACGGCGGAAGGGTTTTGTTTTTTCCGATAAATTCT 
TGAGGCATTGAAATTCCAGATTCCCGCCTGCGCGGGAATGACGATTCATAAGTTTCCCGA 
AATTCCAACATAACCG 

20 

The following partial DNA sequence was identified in jV. meningitidis <SEQ ID 85>: 
gnm_85 

TTTGCGGATCAACCCGCCCGCGTAGCCGGTCAGTTTGCCGTCGCTGCCGATGACGCGGTG 
GCAGGGAATCAGGATAGATACTTTGTTCTGCCCGTTGGCGGCGGCAACGGCGCGGACGGC 

25 TTTGGGGTTGCCCAAACGCTGCGCCTGCTCCTTGTAGCTGCGCGTTTCGCCGTAAGGAAT 
CGCCAAGAGCGCGTCCCATGCCTGCTTTTGAAACTCGGTGCCAATCTGCTCCAAAGGCGT 
GGCAAAGGTTTTCAGACGACCCTTGAAGTATAAGTCCAATTCCTGCCGCAAAAGTTGCGT 
CCGCTCATCCTCCCGAAACACAAACCGTCCGCGCAAGGCTTTTTGGACGGCGGCAATTTC 
CTGTTCCAAATGCTTCTGTCCGACAAATTCCAGCAAACACAAACCCCTGCTACCGAACAC 

30 CGCCAGCATCTCGCCCAAAGGCGTGGCAATGGCGGCACACACCAGCTCGTTCAAACTGTC 
GGGATAACGCGCTTCCAACAGACGGATGGCGCGGCGGATGCGGACATATTCTTCAGGCGC 
GCAGCCGATATTGTCCCAAAAATCCCGCTCGAACTGTTTGGCTTCGCATTCCGTCAGATT 
GGGATGCGGCATAACGCCGCACTCAAAAACCCGAGATTCGAGCCAATGGCGGATTTCATC 
CCATTTTGACGGCAGATTGTTTAAGGAAGGCAGGGTAATCATTTGTTTGCTCCGTATCCC 

35 TATCATAGATTTGACGGCAAAATCCCCAATTTTTGCCATTCCCGCACGCCGGAGCAGGAA 
CGGGCTATGACGTAAATCTTGAGGGTTAGGTTGCGGCAATACCTAAATATTCGATATTTC 
T AAAG CAT C AG AG AAAG G AAT G T T T C AAC AC AC AG GACG AC AC AT AAAG CGCCGCCCCAT 
GAAAAATTTCAGACGACCTGCAAAGGGTCGTCTGAAACCACGATTTTTGCATTTGCGCAT 
TCTGGCACATCATCCAACCGTTTCGGCACATTCCTGCCGCCGTTGACAGCCTATAATGAA 

40 TCCACTTATTCATCAAGCAAAGGAATCATCTATGCAAACCCTCATCCTCTCCGCCGTACT 
GCTGGCTTTTTCAACCGCTGCCTTTGCCGGGGGCGCATTCACGCTGCAATTCGACAACCC 
GTCCGAAGACGGCGGCTTCACGCAAAACCAGCTTTTGAGCGCGCCTTACGGCTTTTGCTG 
TTCAGGCGACAATGCTTCGCCCGCGCTGTCGTGGAAAAATCCGCCCGCCGGGACAAAAGT 
TTCGTCCTGACCGTTTACGATAAAGACGCGCCGACCGGACTGGGCTGGATGCACCGGGTG 

45 GTCGCCGACATTCCCGCCGATGTCCACCGCCGCAACGCGACCTCGCTGCAATTAAGCCGC 
TGCGCCAACATCGCCGACCGGACTGGGCTGGATGCACTGGGTGGTCGCCGACATTCCCGC 
CGATGTCCGCCGCCGCAACGCGGCCTCGCTGCAATTAAGCCGCTGCGCCAACATCGCCGA 
CGACCAGTCCGCAGCCATATCGGCGGTAATCAGTTTGCGGATTTGCCGCATCAGGTTGAC 
GCCTTCGTACACGGCAAAACCGATGCCGTCATGCTGCAACCACGCCAACACGCCGCAAAG 

50 CGCGGCCTCCGCAGCATTGTGCGGCACTTCTTCATCCGCCAGTACCGCAGCCTCATAATC 
AAACGCCGCGCCCATACGCCCGGAATACGGCAGCTTTACCGCATCGCACACTGCCTGCGC 
CGTCCCGTATTGTGCGGCGAACCTTTCTACGGTTTCCTGTTCGAAAGCAATCCATTGCGC 
CTGATAGAGGCCGTCTGAATCGGGAATATTGATGACGTCAAACGTCTGTCCGCCTGCCAA 
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GGCGACCGCCTTACCCGCCGCAGCTTCTTACTTCCGCGCCGCACGATAAGCACAGCCGGT 
TCATATACCGCCACGCTGCGGTACAAGGCGGTATGATGTTGCACGATGCCGCCTAAAGCA 
CCCAATCGTTCGCGCGTATGAAAGTATAGTGGATTAAATTTAAATCAGGACAAGGCGACG 
AAGCCGCAGACAGTACAAATCGTACGGCAAGGCAAGGCAACGCCGTACTGGTTTAAATTT 
5 AATCCACTATATCTCAAACCCACGTTAGGTCTAAGCAAATGGTCGGACATCCTTATCCGA 
CAGCCCATCTTCTTTTCAGACGGCATTGCAAATTTAAGTTTGACGTGCGTTCAAAATAAG 
GCAGTTAATGCGAAGCGAAATTCCGTCGGCGTACCTGCAACTTGGCCCCTCCCCTATAGG 
GGAGGGTCGGAGGGAGGGTAAAACGGGGCAGATACAGACAATATTTCCGTTGCCGCCCCG 
ATGCCCTCTCCCTAACCCTCTCCCACGGGAGAGGGAATGGATTGCCGTTGAAATAAATCG 
1 0 CTCTACATAAAAAATCAATGTGTTATCTCAAACCCACATTAGGTCTAATCAAATGGTCGG 
ATATCCATATTCGGCAAGCAAGCTGCTTTCAGACGGCATTTCCAGCCAACAAGCGCGCCA 
ATATCCCCTCATACACCGCAGACAGCTTCGGAATGTCGTTTAGCCGCACGTTTTCGTTGA 
TTTGGTGGATGGTCGCATTGGACGGGCCTAATTCGATAAGTTCTTGCGCAATGGCTTTGA 
TGAAGCGTCCGTCCGAAGTGCCGCCGGTGGTGGACAATTCGGCCTCAATGCCGCAGGTTT 
1 5 CGGCAATGGCTGCGCGTGCCACGTCGGTCAGTTTGCCCGCTTGGGTCAGAAAGGGCTGCC 
CCGAACACGACCACTGCAAATCGTATTGCACGCCGTGTTTGTCCAAAATGGCGTGGACGC 
GTTGTTTCAGCCCTGCTTCGGTGGACTCGGTGGAGAAGCGGAAATTGAATTTGACGTTCA 
GCTCGCCCGGAATGACGTTGGTCGCGCCTGTGCCGCCGTTGATATTGGAAATTTGAAAGC 
TGGTTGGCGGGAAATATTCGTTGCCTTCATCCCAGACTTCCTGCGTCAGCTCTAACAAGG 
20 CCGGGGCAAAAGTATGCACGGGATTGATTGCCAAATGCGGATAGGCAATATGGCCTTGCT 
TGCCTTTGACGGTCAGGTTGCCCGACAGCGAGCCGCGCCGACCGTTTTTAATCATATCGC 
CCAATTTGTCCACGGCGGTCGGTTCGCCGACGATGCAGTAGTCGATAAGCTCGTCGCGCG 
CTTTCAATACATCGACGACTTTGGTCGTGCCGTCCAACGCGTCGCCCTCTTCGTCGGAAG 
TAATCAGAAGCGCAATGCTGCCTTGGTGGTTGGGATGTTTGGCAACGAAGCGTTCGCAGG 
25 CGGTAACGAAACAGGCAATGCTGGTTTTCATGTCTGCCGCGCCGCGCCCGTATAATCTTC 
CGTCGCGCTCGGCCGGTTCGAACGGGGGCGAATCCCATTTTTCGACAGGACCTGTCGGTA 
CAACGTCGGTATGCCCTGCAAAACAGACGACGGGAGCTTTCGTGCCGCGTCGCAACCAGA 
TGTTTTTGGTGTCGCCGAAATGGAGTTCTTCAGCCGCAAAACCGATTTTGTGCAGGCGTT 
CGGCAAGGAGTTTTTGGCAATCCCTGTCGTCAGGGGTAACGGATGGTCGGGAAATCAGCT 
30 CTTTGGCAAGCTCTAGGGATTGAGTTTCGGTCATATTTGTTCACTTTTGAAATTAGACCG 
TCTGAAACGTTCTGAATGTGATTTTCAGACGGCATTTAGGTTAGGTTGGCATACGGGGTG 
GGTATTTTACCCATCAGTCTTCTGAATCATTTGCCGTGGCAGGCTTCGTAAAGCGGCAGC 
AAATCTTCCACCGTTTCCGCTATCCATTTCGCGACATCCTGCCTGCCCAAATCGTCGCGT 
TCGATGTGTTTGCCGATGCAGAAAAAGTCT7CGTCGTTTTGCAACTTTCGGTCGGACTCG 
35 TTTTGTTGCGCGACGGTGCGGTAGTCGTCGTATTCGCTTTCCGCACCGTGCCACATATCG 
AAAGAAGCGTATTTTTCGGTATCAAAATTATCCAACCAGCGGTTGTAATCAGGCAGCGCG 
ATGGGGGAAACATCGGCTTTATAGCAGTGCCAATCCAAGCTGACGCTCAGACGGCGGCGG 
TTGAGCAGTATCGACAAAATCGCTGCGGAATTTTTATATTGTTCGTATTTGAAGTAGGCA 
AAGAAATGGGCGCGAACCTGCCAGCCGTTACACCAGCGTTCGATGTGCGGCGGCGCAAAC 
40 GGCGCACCCAATTCGGCGGCAACCTGCTGAATCAGCTGCTGCCATATCTGCCAGTTTTCT 
TTATAGTCAGCCTTGATTTGCGGAATGCTTTCAGGCTGGTATTTTTTAAGCTGGGAAAAT 
TGGAAAAACGGGATATTGAACAAATCGCAACTTTTCGGGGTCAGCATAATATATCCTTGA 
GACGATTGTTTCAGACGGCATTATTTGCGCCGGCGCGCCGCCATAATTTCGCCGATTTCG 
GTCAGTTTTTCTTTTGGGATAAAGGTGTTGCCCATATCAAACAGCGGCTCTTCAATCGCC 
45 AAATGAACATCATATCCCGCCACAAAACGTTTGAACGCTTCCTCATCGGGGACATAAGCG 
TTGTCTGCTTCGAGTTTGGCAAATTCGGCGGAAACAGCCGCCCAGTTGTCGTGCAGCCCG 
ATATGTTGGCGCAAAAGCTCGTCCACGCTTTCTTGGGCTTGCGGCGCATATTGCAGCAGC 
AGCGGGAAGAAGTTTTCTTCTTCGTCTTCATGGTGCAGCGGCGCGGCAACGTTGAAATAC 
TGGGCGATTTGGCGGATGGTTTGCAAAACAATCTGATTGCAGCCGTTTTCGGCGATATAG 
50 TCCGACAGCATGGCGACTTGTCCGCAAAAACGGCGCACTTTGCCGTGGCAGGCATACAGC 
ATTTCAATCGGTTCGGCAAAGGTAACGCTTTTGGTTTCAAACGGATTCATGTTTTCGTTC 
TCAACGGGCACTTTTCAAGCAGTCATTTTATAATAAAACAGCCTGCACAAAGCAGGCTGT 
CCGTCTTTTGAGACTTTAAGCGGATTAATCGACCAAAGTCACTTTGCCGTTCATCAAAGC 
ACCGTGACCTGGGAAGGTACAAGCGAATTTATATTCGCCGTCGGCCAATTTAGCAGGATC 
55 CAGAGTCAGGGAAGCTTCTTCGCCGCCGCCGATCAGTTTGGTATGGGCAACAACGCGTGC 
ATCATCAGGTTTGACATAGTCGGTATCGGCAGCACCTACGCCGTCTTTAAATACGCCGTC 
CATGTCTTCAGCTTTGGCAATCACGAGATTGTGACCCATGCTGGCTTTGGGTTGCGTACC 
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GGTATGTTTCAGAGTGATGGTGAACTCTTTACATGCTTTGCTGACTTGGATGTCTTTGGT 
GTTGAACTGCATATTGTCGTTGGATTCGACAGTTGCCGCACAGTTGCCGGCAGCAGGGGC 
TTCGGCAGCATCTGCAGGAGCAGCTTCGGCGGCAGGCGCTTCGGAAGCGGGTGCTTCAGC 
AGCAGGAGTTGCCTCGGCAGCAGGCGCGGCAGGTTCTTGAGAGCAGGCAGCCAAACCGAT 
5 AACGGCGGCAGG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 86>: 
gnm_86 

CCGCAATATTCGTGAAACGTCGGTCGGCATCGATGATGTGAAAAAACCCCCGCTTTTGCT 
10 GGGTTTGTTTTTTTGGGTGGTTTTCTGGCACGGCTATCGTCAGAATCGGGGTGCAGGTTC 
GGATTCGGATTCAGATTCAGATTCAGATTCAGATTCAGATTCAGGTTTGTGTCCCATTGC 
CGCGCTTTATAGTGGATTAACAAAAATCAGGACAAGGCGACGAAGCCGCAGACAGTACAA 
ATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCTTAGAGAATCGTTCTCTTTGAGCT 
AAGGTGAGGCAACGCTGTACTGGTTTAAATTTAATCCACTATATCGGTTGAAACTCTGAT 
1 5 TTTAAGGCGGTAGGATGTGGGTTTGCCCATAGAAAGGGAATCCTTTCTGTATCAAGCCCT 
GAAAGGGATAATTCATACAAATTCACGCCTTTCCCCCTCATTGGGAAATGGATGGAATCG 
TGCCAGATGTGTGCGGCACTGTATGCCGGATATGGTTTTATCATCAGCCCTTTTCGGTTG 
AAACCCCGTCAGTTGCAGCGATTGAGCCTAATCGGTGGCGGAAGTTGCCGCTTTGCATTC 
GGGGCGGCGTGCAGTGCGGTGCTTTGATATGCCGTTTGTGTGTTGAAACAGGGTGGTCGG 

20 TGCATACGGGTACGGTATGGCCAAAGCTAAAAGTGAAATACGCTGAAACACTGAATGAGC 
CGCTTTATTGTTTGTACGGCCTTTGCTGCCTTGCTATGATTTAAATTGGATTCGCCCGCC 
GGATATTTTGGGATATGAAAGAATTTGACTTCATCAAACGGTATTTGCAAACAGGCACGG 
ATAATGATGTCGTATTGGGCATAGGCGACGATGCGGCGATTGTCCGCCCGCGTGAAGGCT 
TCGATTTGTGTTTCAGTGCGGATATGCTTTTGAAGGACAGGCATTTTTTTGCAGATGTCA 

25 AACCTGAAGACTTGGCTTGGAAGGTTTTGGCCGTCAATATTTCAGATATGGCGGCGATGG 
GTGCGATACCGCGTTGGGTGTTGCTGAGCGCGGCTTTGCCCGAATTGGATGAGGTATGGC 
TGAAACGGTTTTGCGGCAGCTTTTTCGGTTTGGCAAAAAAGTTTGGCGTAACGTTAATCG 
GCGGCGATACGACCAAGGGCGATATGGCGTTCAATGTAACCATTATCGGCGAATTGCCGA 
AGGGTAGGGCGTTGCGGCGTGATGCGGCGGTTGCGGGCGACGATATTTGGGTGTCGGGGC 

30 GTATCGGTATGGCGGCGGCGGCTTTGAACTGCCGTCTGAAACGGTGTGTGTTGCCAGATG 
AAGTGTTTGCCGAATGCGAACAAAAGCTGCTCCATCCTGAACCAAGGGTTGGGCTGGGGC 
TTGCGCTGTTGCCGTTTGCCAGGGCGGCGCAGGATGTTTCAGACGGCCTCGCGCAAGATT 
TGGGGCATATCCTGACCGCTTCTGGCAAGGGTGCGGAAATTTGGGCCGATTCGCTGCCGT 
CTTTATCCGTATTGAAAGATATTTTGCCCCGAGCGCAATGGCTGTCTTATACTTTGGCGG 

35 GCGGCGACGAT TACGAGCTGGTGTTTACCGCGCCGGAAAGTTGCCGCAGCCGCGTATTTG 
ATGCGGCGGAACGGTGCGGCGTGCCGGTAACGCGCATCGGCAAAATCAACGGAGGATGCC 
GTCTGAAGGTTTTAGATGC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 87>: 
40 gnm_87 

CCTAGTTTCTACAGCGGCCTGTATGTTGGCAATTCAGCAGCTTCTTCTGTATCTGCTGTA 
CAAATTTAATGAGGGAATAAAATGACCAAACAGCTGAAATTAAGCGCATTATTCGTTGCA 
TTGCTCGCTTCCGGCACTGCTGTTGCGGGCGAGGCGTCCGTTCAGGGTTACACCGTAAGC 
GGCCAGTCGAACGAAATCGTACGCAACAACTAtGGCGAATGCTGGAAAAACGCCTACTTT 

45 GATAAAGCAAGCCAAGGTCGCGTAGAATGCGGCGATGCGGTTGCTGCCCCCGAACCCGAG 
CCAGAACCCGAACCCGCACCCGCGCCTGTCGTCGTTGTGGAGCAGGCTCCGCAATATGTT 
GATGAAACCATTTCCCTGTCTGCCAAAACCCTGTTCGGTTTCGATAAGGATTCATTGCGC 
GCCGAAGCTCAAGACAACCTGAAAGTATTGGCGCAACGCcTGAGTCGAACCAATGTCCAA 
TCTGTCCGCGTCGAAGGCCATACCGACTTTATGGGTTCTGACAAATACAATCAGGCCCTG 

50 TCAGAACGCCGCGCATACGTAGTGGCAAACAACCTGGTCAGCAACGGCGTACCTGTTTCT 
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AGAATTTCTGCTGTCGGCTTGGGCGAATCTCAAGCGCAAATGACTCAAGTTTGTGAAGCC 
GAAGTTGCCAAACTGGGTGCGAAAGTCTCTAAAGCCAAAAAACGTGAGGCTCTGATTGCA 
TGTATCGAACCTGACCGCCGTGTGGATGTGAAAATCCGCAGCATCGTAACCCGTCAGGTT 
GT 

5 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 88>: 
gnm_88 

GCCGATTTGGACGCGCTCGAGCATAATGTTGCCCACAATTTTGCCGAATATCAGGAAGCT 
GCCCACATCsTTTCTGCCATGCGCCATCAGGCGGCAGAGCGTTTGAGCGGCGAAACGACC 
10 GAGCATATGCAACACCTTGCCATGAAAGGCGCGCGTTTCGACATCGTCCTGTTGCCTTCG 
TCGCCGACGGCACACGGTTTGGAGCAGGTTCAATTTCAAGTTGCCGCCAACAAAGGCAAT 
CCGCCCCGTCTGCTGAATAAAGTTGCCTCCGGCGGCGAATTGGCGCGTATCAGCCTTGCC 
TTACAGGTTGTTGCCAGCCAATATACCCAAGTTCCCACCCTGATTTTTGATGAGGTCGAT 
ACCGGTATTGGAGGGGGAGTGGCTGAAATGGTCGGCAAGGCATTACGTGCGTTGGGCAGA 
1 5 AAACATCAGGTGCTTGCCGTTACCCACCTTCCCCAAGTCGCATCCTGCGGAGAAAACCAC 
TGGCGGGTGCGCAAGCACAGCGAGGGAGAGCAAACCGTCAGCGAAATCAGTATATTGGAT 
GAAATCCAACGGATCGAAGAGGTTGCCCGTATGTTGGGCGGAGAAGTCATTACCGATACG 
ACGCGGCAACATGCGGCAGAATTGCTGCAACTTGCGTCGAAAAATAGTTTATTTTAAAAT 
CAAT CAGT T AAAAAAT AACT AAAAAT AAAAG T C T AAAAC AAT AG ACAGAAC T CAGAT AAA 

20 TCCGTATTATCACGCTTTCTTAATCACTTGAACAAGTGATTGTGCTGCACCCGTAGCTCA 
GTTGGATAGAGTATCTGGCTACGAACCAGAGGGTCGGGCGTTCGAATCGCTCCGGGTGCG 
CCAGTAAGAAAATACAATATGCGCCCATCGTCTAGCGGTTAGGACATCGCCCTTTCACGG 
CGGTAACCGGGGTTCGATTCCCCGTGGGCGTGCCAATTCAAAATGCCTCCGATTATATCG 
GAGGCATTTCTCATTTCTCATTTCTCATTTCTCATACTGAGACCTTTGCAATAACATAGG 

25 TTACTAAAATTTTATGCTCAATCTCATTTTCAAAATGCAAAACTTTTCTGATTTTTCCTA 
CTTTTTGCTCAATATTAGGAAGGTTTTAGGCAATTGAAAATTTTTTGGCGCATTTTTATG 
CGTCAAATTTCGTTAACAGACTATTTTTGCAAAGGTCTCGGATTAACAAAAATCAGGACA 
AGGCGATGAAGCCGCAGACAGTACAAATAGTACGGAACCGATTCACTTGGTGCTTCAGCA 
CCTTAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTGGTTTTTGTTAAT 

30 CCACTATATTGAGTCCTCGAGAAGGGAAATAAAAATTAACATCCTTATATATTGAGTTCC 
TGAGAAGGGAAGATTAACAAAAATTAACGCCCTTTACTTCATACAATCAACAGGGCTTTT 
TCATTCCTTCCTTATCTAACAGGGGGTACAGAAACCGAAACGGCTGGCAGGGTTAAGGAA 
GTCTTCGAATGTTACGGAACATTCATCTTGGACAGCAAAGGCAATTTGTTAGGCATTCCT 
TACTCCTTATTTTGGGAAGAAAACGTTATGGGTGTTTTCGATATTTTACCGTCAGGATTG 

35 GTATGTTTATTTGAATATGATTTTCTGTGGTCGGGACGGCATGCGGCAAAGACTTAAGGG 
GTTAGATCCTTCCTTCTGACGATGGCGCGGATGATGGTGCGGTTGGGGTGTAGGGCGTGG 
CGCAGGCGTTGTGAAAAGGGATGGGGCAAGCCTAGGATTTGGGCTGCAATGGCGGCGGCG 
CAGATGGGGGCGGTGGCGAGTCCGCGGGTGCCGTGCGCGGTGTTGACGTAGGCATTAGGC 
AGGTATGGGCATGGGGTGTCGATGCGGTAGTTTTTGTCCAGCGCGAGTTTGGTGTAGGTC 

40 TGCCGCATGGCGGCAATGTCGCCGAGTGCGCCGACTAGGGGAAGGTGGTCGGGGCTGTCG 
CAGCGTATGGCGGCGTGCCCTTGGTGTTTTTGGGGGTTTGGGTTGGCGGCAAACAATGAT 
TCGGAAAGGGCGGGGTTAAGGTGTGCCAATGCTTGGCGGTTTGAGGCTTCTTCGGCTTCG 
TTCCATCCGGTATGGCTGCTGTTGGGAATAAAACTCGCGCCGTAGCAGTGCAGTCCGTGC 
CACGACGGGCTGATGTAGCTTTCGCCTGAAACGGCGCAACGCAGTTGTTCGGAAAACGGG 

45 GTGGACGGTGTGAGGCCGGTTTGTCCGCGTATTTGCCTGAGAGGCAGGGCGGCGAGGTTG 
GTTTCGGGTAGGTAGGGGCTGTTCGCACCGGTGCAGTAGATGATGTGTGTGGCGGTAAAT 
GTGCCGTTTGGCGTGCTTGCAATCCACTTTTCCCCGTCGTGGGAAATGTCGGTCAAGGGT 
GTGTCTTCGTGTAGTCCAATGAGCGGATGGTTGAGGAGGGTGCGGACGAATGCGGGTGGA 
TTGAGCCATACGCCGTGTTGCCAGTAGAGTCCGCATGAAGGGTGGTCGTATGGGACGGAC 

50 AGTGGGATACCGGCGATTTTTTCGGCTTCTGCAGATGTGATGCTGCGGTAGAGGTGGTTA 
TGGTGTTTTTGCAAACCCAATTCGTGATTGCGTTGTTGTTCGGTGCGGCTGTAATTGAGG 
TGGATGATGCCGTTGCCGCCCCAGGTTTCGGATTCGGGCAGGATGTGTCCGAGCAGGCGT 
TTGGTGTAGCCGTAGCCGGCAAGCAAAAGTTCGGTCTGTTCGGTGTCGTGCGGCGAGATT 
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TTGGCGTAGAGCAGCCCTTGGCGGTTGCCGCTGGCGGCTTGGGCGGCTTTTCGGGCTTCC 
AATACGGTAACGGAAATGCCGTGTGATGCTAAGGCGTGGGCGGTTGCCGCGCCGGATATG 
CCCGCGCCGATAACGAGGATGTGTTCCGGTTTTTGCCGTTCGGATGTTTGTGGAAGTGCA 
AACCAGGGTTTGTCGGGCTTGCTTTCGGTTTGCGGGATGGCTTCGGTCTGCCAGGAAATG 
5 TGGTGGAAATGTTCGTGCAGGTGGTGGGTGCGTGAAGGGGGAACCAGCCAGAAGCGGACA 
TCGGGCAGGATGTGTTCGATGAGGTTGATGCTGTCGAACTGGAGGCACTGCATTGCCTGA 
TCCAAACGGTGCTTCAGACGGCATTCCGCGTCCGAAGCATCTTGTGCGGTTTGAAAATCG 
GGAATCTGATTATCGGGGAGGCAGATAATCAGGTTGAGCGGGGGTGCGTGTTTGCGGATG 
GCTTGGTCGAGTGTGCGGATGTCGGGAATGCCGTCCCATACGAGATTGTCCATATCAATG 
1 0 CCGTTTAAAGTGTGGGTTTGAATATCGGTATCGGGATAAAGCTGTTAAAATACGCGCCGT 
TTGAAGGCACGCCTGCGCCTGCCGGATATTGTATGCCGAACCGAGGTGTTTTTTGAATAA 
TATTCCTGTTGAAATCCGTTTGTTGAAAAACCGTACCGTGTTGGTTTTGACTTATGGGGA 
CGAACCTAAAAATCTGCCTGCCGAATTTTTACGCGTCTATTCGCCGAGTGCGGAAGTGCG 
CGGACACGGCGTGGGACAGGATGTTTTGCAGACCGGCAAGGCGGATGTCCAAATCGCGGA 

1 5 TTTGCAGCCTGTCGGACAGTACGCGCTGAAAATCAGTTTTTCAGACGGGCACGACAGCGG 
TCTTTACGATTGGGCGTATCTGCACAGACTGGCATACGGATACGATGCGATGTGGCAGGA 
ATATTTGGACAAATTGGCGGCGGCGGGCGCGTCGCGTTTTGAAGAGAAATAAGACCGGTC 
GGATGGTAATCTGACGGGCAAAGGTATCAGAGAGGTGGTTAGAATATGGGCGGACAGAAA 
ACGCATTTCGGATTCAGTACGGTCAACGAAGATGAAAAAGCCGGCAAAGTGGCGGAAGTG 

20 TTCCACTCCGTCGCCAAAAACTACGACATTATGAACGATGTGATGTCGGCAGGGCTGCAC 
AGGGTGTGGAAGCATTTCACCATCAACACGGCGCACCTGAAAAAAGGCGATAAAGTGTTG 
GACATTGCGGGCGGTACGGGCGATTTGTCGCGCGGTTGGGCGAAACGGGTCGGCAAGGAA 
GGCGAGGTTTGGCTGACCGATATTAATTCCTCTATGCTGACCGTCGGGCGCGACCGTCTG 
TTGAACGAAGGCATGATTTTGCCCGTATCGCTTGCCGATGCGGAAAAACTGCCTTTCCCC 

25 GACAATTATTTCAACTTGGTTTCCGTGGCGTTCGGCTTGCGGAACATGACGCATAAAGAT 
GCCGCGCTGAAAGAGATGTACCGTGTTTTGAAACCGGGCGGCACGTTGCTGGTGTTGGAG 
TTTTCCAAAATCTACAAACCTTTGGAAGGCGCGTATGATTTCTATTCGTTCAAGCTGCTG 
CCGGTCATGGGCAGGCTGATTGCGAAAGATGCGGAGAGTTACCAGTATCTTGCCGAATCC 
ATCCGTATGCACCCCGATCAGGAAACTTTGAAACAGATGATGCTGGATGCGGGCTTCGAC 

30 AGCGTGGATTATCACAATATGAGTGCGGGCATCGTCGCGCTGCATAAGGGCGTGAAATTT 
TAAACGGACTGGCTGTGCAGCCG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 89>: 
gnm_89 

35 GTAGAATTGCTAAGGAATCCTCACGATGCTTCTAACACTTTCTTTGCGTGATTTTGTCAT 
TGTTGAAAATCTGAATCTGGATTTTCAAAGCGGCTTTACCGTATTGACCGGAGAAACTGG 
CGCGGGCAAGTCCATTACTTTGGATGCGATTGGTCTGCTGTTGGGCGATAAAGCCGATTA 
CAGCCAAGTCCGCAGCGGCGCAAAAGAAGCGCAGTTGTCGGCGTTGTTTGATATTTCCCA 
TTTACCTGTTTTAAAAGCAGAATTGTATGAACAGGGGCTTTTAAACGACGGAGAAGAAGA 

40 ACTCAGTATCCGCCGCATTATCGATGCCAAAGGCAAAAGCCGCAGCTTTATCAACAATCA 
GGCCGCTACCTTGGCGCAACTCAAAGCCGTCGGTAGCCAGCTTATCGACATCCACGGGCA 
AAACGCCCATCATTCGCTTAATCAGGAAGCCGCCCAGCGCGAATTGTTGGACGCATTTGC 
GGGTAGCAGGGAGCAGGCGGAAACCGTCAGGCAGCTTTATCAAAATTGGGCCAATGCGAA 
AAAAGCCCTCCAAGAGGCGCAGGAACACGCCGATGCCGTCATTATCGAGCGGGAGCGTCT 

45 GGAATGGCAGTTTAACGAATTGAATCAGTTGGACATTAAACAAGGCGAGTGGGAAGCCCT 
CAGCCAAAGCCACGACAGCCTTGCCCATTCTGCCGAGCTGTTGCAGGCTGCCGAAGAAGT 
CGGAAGCAAGATTGACGGCGACAACGGCATCCAACGCCATATCTATCAATGTCAAAAACT 
ATTGGCCAATCTGCAAAACATCGAGCCGCGCTTTGCCGAGAGCCTGAATATGTTGGCAAG 
CATCGAAGCCGAATTGGGCGAAATCAGTGCCAATATGCGCGATGTGGCAGGTCGCAGCGA 

50 CATCAATCCCAACGAACTTGCCGCACAAGAGCAGCGCATGGGCGAGCTGATGGGGATGGC 
GCGGAAATACCGGATCGAGCCTGAAGAGTTGCCTGCCAAGTTGGCAGAAATCG 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 90>: 
GNMCD84F gnm_90 

TCGACTCTAGAGGATCCCCGGGCGTATTCGGCGCGTGGCTTGCCACACCCAGCACCATTC 
5 GGCTTCAAAGCCAAAAAATCAACACACCGTCAAAAATGCCGTCCGAACCCGTTTTCAGAC 
GGCATTTCAATTTGCCTAGTATAATGGCGCATTTTTCCAACAAGGAACCTACCATGCTGA 
CCTCGGAACAAGTAAAAGCCATGATTGAAGGCGTGGCAAAATGCGAACATATCGAAGTAG 
AAGG C G AC G GAC AC CATTTTTTCGCCGTCATCGTT TCAT C AG AAT T T G AAG GC AAGG C AC 
GCCTCGCGCGCCACCGCCTGATTAAAGACGGACTCAAAGCCCAACTGGAAAGTAACGAAC 
10 TGCACGCACTTTCCATTTCGGTTGCCGCCACTCCGGCGGAATGGGCAGCCAAAGCACAAT 
AATCGCCACACAAAAATGCCGTCTGAAACCATTTCGTTTCAGA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 91>: 
GNMCD96F gnm_91 

15 TTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGCGGATTTTTGCCGCGTGTTCCGCG 
TCGGCGTGTGCGTTTAAGGCTTCGAGGGCGTTTGCGGCGGCTTTGAGGCGGCTGCGTGTT 
TCCGCCCAGACCGTCCA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 92>: 
20 GNMCE20F gnm_92 

CCGGGACCTTTTTTCTCCAGAAAGCCGGCAATGGGGCTGTCGGGCCGGGTGGGCATCAGC 
AGCTCGATCAAGGTGTCGCCCACCACGAAGGCGCGGACCCGCACACCCTGAGTTCCCACG 
TCTTCGTCGGGGCCTTCGGGGCGCAGGCCGAGCGCGACATAAGGTGCGGCGCCCTGATCC 
AGATCGGGGGTGGCGATGGCGACGTGGTCGAGGAGCATGGCCTCAGCTTATACCTGCTGA 
25 CCAGGACGCGGCACACAAAAATGAACCC-GGAACAGGTTTT7TCTGGACGCCGGCCCCGCT 
CGTTACACTCTGAAGTGTGACCCTGACCGCCCTGCTCGCCCTGCTGCTCTCGTACCTCAT 
CGGCGCTATTCCGGCGGCGGCGTG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 93>: 
30 gnm_93 

CTTCGTCAACGAAAGCGCGCAAAACATCCGCCGCATCCTTGCCGAAGTGCCGATACACAT 
CATCCAATTCCACGGCGACGAAGACGACGCATTCTGCCGCCAGTTCCACCGCCCCTATAT 
CAAAGCCATTCGTGTTCAGACGGCATCAGACATCCGAAACGCCGCCACGCGCTTCCCCGA 
CGCTCAGGCACTGCTGTTCGATGCCTACCATCCTTCGGAATACGGCGGCACCGGAAACCG 

35 CTTCGACTGGACGCTGCTGGCGGAATATTCGGGCAAACCGTGGGTGCTTGCCGGCGGGCT 
GACCCCTGAAAACGTCGGCGAAGCCGTCCGCATCACCGGAGCGGAATCGGTCGATGTATC 
CGGCGGTGTGGAAGCGTCTAAAGGCAAAAAAGATGCCGCCAAAGTCGCCGCCTTTATCGC 
AACCGCCAACCGCCTATCCCGTTAAAGCAACAAAAATTGCCGCCGGAATGACTTATAGTG 
GATTAACAAAAACCAGTACGGCGTTGCCTCGCCTTAGCTCAAAGAGAACGATTCTCTAAG 

40 GTGCTGAAGCACCAAGTGAATCGGTTCCGTACTATTTGTACTGTCTGCGGCTTCGTCGCC 
TTGTCCTGATTTTTGTTAATCCACTATAATCTAAAAAATTTATGCTATTAAATCAGTAAT 
TTCTGATGAATTTTGAAAACTTAATCCCGTCATTCCCGCGCAAGCGGGAATCCGGCTCGT 
TCGGTTTCGCTTGTTTTAAGTTTCGGGTAACTTCCACTTCGTCATTCCCGCGCAGGCGGG 
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AATCCGGTTCATTGAATTTCAGCTATTTAGAATAAATTTTGAAACTCTAATCGCGTCATT 
CCCACGAAAGTGGGAATCCAGGACGCAAAATCTCAAGAAACCGTTTTACCTGATAAGTTT 
CCGCACTGACAGACCTAGATTCCCGCCTGCGCGGGAATGACGAATCCATCCATACGGAAA 
CCTGCATCCCGTCATTCCCACGAAAGTGGGAATCCGGTTCGTTCGGTTTCGCTTGTTTTA 
5 AGTTTCGGGTAACTTCCACTTCGTCATTCCCACGAAAGTGGGAATCCAGTTTTTTGAGTT 
TCAGTCATTTCCGATAAATTGCCTTAGCATTGAATGTCTAGATTCCCGCCTACGCGGGAA 
TGACGGATTTTAGGTTGGGGGCATTTATTGGAAAAAGCAGAAAACCAAAAACAGCAACCT 
GAAATTCGTCATTCCCGCGCAGGCGGGAATCCAATGCGTTGAGTTTCAGCTATTTAGAAT 
AAATTTTGAAACTCTAATCGCGTCATTCCCACGAAAGTGGGAATCTAGAAATTTAATGTT 

1 0 GCGGCACTAGCCAAAAAAACCGAAACCGAACGGACTAGATTCCCGCCTGCGCGGGAATGA 
CGGCTGCAGATGCCCGACGGTCTTTATAGTGGATTGAGACCTTTGCAATAACATAGGTTA 
CTAAAATTTTATGCTCAATCTCATTTTCAAAATGCAAAACTTTTCTGATTTTTCCTACTT 
TTTGCTCAATATTAGGAAGGTTTTAGGCAATTGAAAATTTTTTGGCGCATTTTTATGCGT 
CAAATTTCGTTAACAGACTATTTTTGCAAAGGTCTCGGATTAACAAAAATCAGGACAAGG 

1 5 CGACGAAGCCGCAGACAGTACAAATAGTACGGAACCGATTCACTTGGTGCTTCAGCACCT 
TAGAGAATCGTTCTCTTTGAGCTAAGGCGAGGCAACGCCGTACTGGTTTTTGTTAATCCA 
CTATAATATGCACAGATAATATCAACCCGTTTTTAACAAAGATATTCCCGGCATTTGCGT 
AAAGTTCAGCAAGAAAAACTACAAACCCAGTCGCGCAGGAAGCGGATGTCGTCCGCCCAA 
CCGGATTTGACTTTGACCCAGACCTTCAAAAATACTTTGGTATCAAACAGTTTTTCCATA 

20 TCCAACCGCGCTTCGGTGGAAATTTTCTTCAAACGTTCTCCGCCTTT/iCCGAT TAAAATT 
GCCTTTTGGCTTTCCTTATCGACCAAAACGGCGATATAGATGCGGTTCAAACCGTCTTCC 
TCTTCAAACTGCTCCACTTCGACGTTCATCGCATAAGGCAATTCCTCGCCCAAGTAGCGG 
AACAATTTTTCACGCACGATTTCGCGCGCTGG 



25 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 94>: 
gnm_94 

TTTTCAGCTTGGTCTTAACCCGCCCCTGCTTGAGTTGGGAAAGGCT7TCGACAAACACGA 
TGCCCATCAGGTGGTCCAACTCGTGCTGCACGCAAATCGCCAACAAGCCGTCCGCCTCCA 
GCGTGAACTTTTCGCCTTTTTCGTTCAAAGCCTCGACGGTTGCATAATCTACATTTGCAC 

30 GTAAAGTATGCAGTGGCACGCGACCTTCACGATACCATTCGCTACGGGCAATATCCGCAC 
CATTCAGACGGCCTGAAGTCATAATCTTAATGCCTTTAGCACCAGAACGCATTGCATTTT 
GCATTGCTCGTTTCATAGCACGACGGAATTGAACGCGCTTTTCCAACTGCTGGGCAATAC 
CGTCAGCAATAATTTGAGCATCCAACTCAGGACGGCGAATCTCTTCAATATTTACATGAA 
CAGGTACACCCATCAAGACTTGCAAGTCACGTTTCAAAACCTCGATATCCTCACCTTTTT 

35 TACCGATAACCACACCCGGACGAGCGGAGTGAATGGTAATGCGTGCAGATTTTGCAGGGC 
GTTCAATAACCACTCGACCAACCGAAGCATTGGCCAATTTTTGACGCAAATAATTGCGAA 
CATCGATATCCTGCTTCAAAACAGTAGAAAAGTCGGTGCTTTTAGCAAACCATTTTGAAG 
CCCAGTCTTTAGTTACCGCCAGGCGAAAGCCTGTAGGGTTAATCTTTTGTCCCATAGCTT 
TTCCTTAGTTACCCACTGTCACATTGATATGACAAGTTTGTTTTTCGATGCGGTTACCGC 

40 GACCTTTGGCGCGAGCTTGAAAACGTTTCAAGCTTGGGCCTTTGTCAACAAAGATAGTTA 
CCACTTTCAGTTCATCAATGTCCGCACCGTTATTGTGCTCGGCATTAGCAATAGCTGACT 
CCAATACTTTTTTAATCAGCTCGGCACCTTTTTTAGGACTGAAAGCCAzy^ATATTCAAAG 
CTTGGGCAACGTCTTTACCACGAATCAAATCAGCTACCAAACGAGCCTTTTGAGCAGAGA 
TACGGGCATTTTTATGTTGTGCATTTACTCTCATGATTCACCTTATTTCTTTTTAGCCTT 

45 TTTATCGGCCAAGTGGCCTTTAAAGGTACGGGTCAATGAGAATTCGCCTAATTTATGACC 
AACCATATTGTCGCTGATAAACACAGGCACATGGGTGCGGCCGTTGTGCACAGCAATGGT 
CAGACCGATAAAATCAGGCAGAATGGTAGAACGACGAGACCAGGTTTTAATCGGGCGTTT 
GTCGTTGCTTGCGCGAGCAGCATCTACTTTTTTCAGCAAATGCAGGTCTACATATGGGCC 
TTTTTTCAATGAACGAGCCATACTAAATTAACCTTTATTTGAGTAACGGCGACGAACAAT 

50 CATGTTATCCGTGCGTTTGTTATTACGAGTGCGGTAGCCTTTAGCAGGAGTACCCCATGG 
GCTGACCGGTTCGCGGGCCTCGCCCGTACGGCCTTCACCACCACCATGCGGGTGATCGAC 
AGGGTTCATGACAACACCACGTACAGTCGGACGAATACCGCGCCAACGATTGGCACCGGC 
TTTACCGATTTTTTTCAGGCTTTGCTCTTCGTTACCGACTTCACCGATGGTTGCACGGCA 
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ATCTACGTTGATTTTACGGACTTCGCCAGAGCGCAGGCGGACTTGAGCGTACGCGCCTTC 
TTTAGCCAGCAATACCGCAGAAGCACCGGCAGAACGTGCAATTTGCGCACCTTTACCTGG 
TTTCATTTC GAT AC AG T G AAT AG T T G T ACCAACAGG AAT AT TGCGGATCGG C AG AG T G T T 
ACCTACTTTGATCGCAGCTTCAGCACCGGAAACCAATACTGCACCGGCTTGAATACCACG 
5 AGGAGCAATAATGTAGCGACGCTCACCATCTGCATAGCACAACAGTGCGATAAATGCAGT 
ACGGTTAGGGTCATATTCGATACGCTCTACTTTTGCAGGGATACCGTCTTTGTTACGTTT 
AAAATCTACGACGCGGTAATGATGTTTATGACCACCACCTTTATGACGGGTAGTAATATG 
ACCATTGTTGTTACGACCGGCAGTAGAATTTTTCTTTTCCAGCAGAGGTGCATAAGGTGC 
ACCTTTGTACAAACCTTCTGTTACCACGCGAACCATGCCGCGACGGCCTGCAGAGGTCGG 
1 0 CTTCATTTTAACGATTGCCATTTTGTTTATTCCTTATCTGCAGCTGCAGCAGCGGCTTCC 
AAATCCAACTCTTGACCGGCAGCCAAGCTTACATAAGCCTTTTTAACATCGCTGCGACGA 
CCTAAAGTGCGACCAAAACGTTTAACTTTACCTTTAATGGTAACAGTAGTAACGTCTGCA 
ACTTGAACGCCGAACAGCAGCTCAACAGCCGCTTTAATTTCAGGTTTGGTTGCATTTGCC 
AAAACTTTAAACGTCATTTGGTTACGTTTTTCAGCCAATACGTTGCTTTTTTCAGAAACG 
1 5 ATAGGTGCCAAAATCACTTGAGTCAAACGTTGTTGATTCATACCCATTGCTCCTCTAATT 
GTGCAACTGCATCTTTAGTGATGATTACTTTTTTGTAACGCAGCAAGCTGTAAGGATCAA 
CTTGTTGAGCTTCCAAAACCAACACGTTTGGCAAGTTGCGTGAAGCCAAGTAAACATTCT 
CGTCGAGCTGTTTGGTTACAAACAACACTTGCTCCAGACCCAGATTTTTCACTTGTTCGG 
CAAAAACTTTGGTTTTAGGAGTTTCGGCAGTCAACGCCTCAATCGCAAACAAACGCTCGT 

20 CACGAGTCAATTGGGACAGAATAGTCGCCATACCGGCACGGTACATTTTGCGGTTTACTT 
TTTGAGTGAAGTTTTCGTCGGGTTTGTTCGGGAACGCGCGACCACCTTTACGCCACAGCG 
GAGAAGAAGTCATACCGGAACGGGCACGGCCGGTACCTTTTTGACGCCATGGTTTTTTGG 
TTGAGTGTTTTACTTCGGCACGGGTTTTTTGAGCGCGGTTACCGGAGCGGGCGTTTGCCA 
AGTAGGCATTTACCAGCTGATGAACCAACGCTTCATTGTATTCGCGGGCGAACAAAGCAT 

25 CAGAAACAGACAGACTGCCTGAAACTTGTCCTTTAGCGTCAATTACTTTCAATTCCATTA 
CGCACCTACTTTCACGCTGGGACGAACTACAACATCGCTGTTGACCGCACCCGGAACAGC 
ACCCTTAACCAACAGCAGTTGGCGTTCTGCGTCAACACGGACAACTTCCAATTTTTGAAC 
AGTTGCTTTGGTGTTGCCGTATTGGCCGGCCATGCGTTTACCGGGGAACACGCGACCCGG 
GTCTTGCGCCATACCGATAGAGCCTGGAACACGGTGAGAACGGGAGTTACCGTGGGAAGT 

30 ACGTTGGGCACCGAAGTTATGACGTTTAATCGTGCCGGAGAAACCTTTACCTTTAGAGGT 
ACCGGTTACATCGACCAGTTGACCGACTTCAAACATAGAAACGGTGATTTCGTCACCAGC 
TTTCAATTCAGCCAGTTTTTCTTCAGTCAAAGCAAACTCAATCAAACCGCGACCGGCTTC 
AACACCTGCTTTTGCAAAGTGCCCGGCTTCGGCTTTGTTGACACGATTGGCTTTTTTCTG 
ACCAAAGGTAACTTGAACGGCAGTATAGCCGTCAGTATCTTTGGATTTTACTTGTGTAAC 

35 GCGGTTGGCAGACATATCCAAAACGGTTACCGGAACAGAAACACCCTGTTCGTCGAACAC 
GCGGGGTCATTACCnAACT 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 95>: 
gnm_95 

40 GGTTTTAACCTGCAAAACATCGTCCGCATTCTGCGGATTCTGCCAAACGGCGAGATAGCC 
GTAAGTATCGGCAGCCCGTGCCGCCGCAGTCATCAGGCATAGTGCCGATACGGCCAGTAT 
CTTTTTCATCATGATAAATTCCCGACGGTTCGTCCAAATTCTGTTGCATTATAAACAAAA 
AACAGGATAAGTCCCGCCTTATCGGCTTATCCCTCCCCGCAGATTGCACCGCCGGGTATG 
GCAAACCGATTTCAGCAGCGCAAATCCGCATACCGCCGCCTTAGCGGCAAGCCGTTGTTT 

45 TCAGACGGCATTGCGGCCAACCTTTGCGGCGGGCGAAAAACCTTGTCCTATAATTTATCC 
CGTTTCAAAATCAGCATACGGTCGGAAATGCAAAAAATATCTTTCAATTTGTTGAAGCCT 
GCAAACTCCCCGAAAATAGGGAAACGCCGCCCCGGTTTGAACGGCGCGCCGCATATTCCG 
ATGCCCTCCCCCCGATACCTTCCGGCAAGCCCAGAAATGCCCGGCAACAACATCCATCCG 
GCAAAAATCCGAAACAACACACCCGGCGGCAGGCAGAGTCAAACCGCCCCGCAAAGCATC 

50 CGCCATCAGAAAAACAAACCGCCTCCGAGGGCTTCATCCTAAAGGGCGTATTGTTCGATA 
ATGGTTTGGGTTATAATCCCCTATCGATTCTCCACGTCCGTGAGACACTTCAGCTATGGA 
AACCCCGACCAACACCCCGCAACGCTCCCTGCGTCAAAACAGTATCTACCTGCTGCCCAA 
TTCCTTTACTATCGCCGCGCTGTTTTCCGCGTTTTACGCAATCACCCAATCCATGCACGG 
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ACGTTATGAAACCGCCGCCATCGCGGTATTCATCTCTATGTTGCTGGACGGTATGGACGG 
GCGCGTGGCGCGGCTGACCAACAGCCAAAGCGCGTTCGGGGAGCAGCTCGACAGCCTTGC 
CGATATGGTCAGCTTCGGCGTTGCTCCCGCTCTGATTGCCTACAAATGGCAGCTTTGGCA 
GTTCGGCAAAATCGGTTATTCCGTCGCCTTCATCTACTGCGCCTGCGCCGCCCTGCGCCT 
5 CGCCCTGTTCAACACACTCATCGGCAAGGTGGACAAACGCTGGTTTATCGGCGTGCCCAG 
TCCGACTGCCGCCGCGCTGATTGTCGGGCTGATTTGGGTCAACCACAGCGTCGAAAAATT 
CCCCGCCGTCCACTGGTGGGCATTGGGCATCACACTGTTTGCCGGCCTGTCGATGATTGT 
CCAAATCCCTTTTTGGAGTTTTAAAGAAATCAACATCCGCAGACAAGTCCCCTTTGTCGG 
AATGCTGCTTGCCGTCTTACTGCTGCTTCTGGTCACTTGGGAACCGTCGCTCGTCCTCTT 
1 0 CCTGTTCTTTCTCGGATACAGCCTGTCCGGCTACATTATGGCGGCACGCCGATTTTGGAA 
AAAGTACAGAAAGGCGGATTAAATGTGGCATTGGGACATTATCTTAATCCTGCTTGCCGT 
AGGCAGTGCGGCAGGTTTTATTGCCGGCCTGTTCGGCGTAGGCGGCGGCACGCTGATTGT 
CCCTGTCGTTTTATGGGTGCTTGATTTGCAGGGTTTGGCACAACATCCTTACGCGCAACA 
CCTCGCCGTCGGCACATCCTTCGCCGTCATGGTCTTCACCGCCTTTTCCAGTATGCTGGG 
15 GCAGCACAAAAAACAGGCGGTCGACTGGAAAACCGTATTTACGATGATGCCGGGTATGAT 
ATTCGGCGTATTCACGGGCGCACTCTCCGCAAAATATATCCCCGCGTTCGGGCTTCAAAT 
TTTCTTCATCCTGTTTTTAACCGCCGTCGCATTCAAAACACTGCATACCGACCCTCAGAC 
GGCATCCCGCCCGCTGCCCGGACTGCCCGGACTGACTGCGGTTTCCACACTGTTCGGCAC 
AATGTCGAGCTGGGTCGGCATAGGCGGCGGTTCACTTTCCGTCCCCTTCTTAATCCACTG 
20 CGGCTTCCCCGCCCATAAAGCCATCGGCACATCATCCGGCCTTGCCTGGCCGATTGCACT 
CTCCGGCGCAATATCGTATCTGCTCAACGGCCTGAATATTGCAGGATTGCCCGAAGGGTC 
ACTGGGCTTCCTTTACCTGCCCGCCGTCGCCGTCCTCAGCGCGGCAACCATTGCCTTTGC 
CCCGCTCGGTGTCAAAACCGCCCACAAACTTTCTTCTGCCAAACTCAAAAAATCTTCGGC 
ATTATGTTGCTTTTGATTGCCGGAAAAATGCTGTACAACCTGCTTTAAAACACACGAAAA 
25 AACCTTTTTACCGTTTGCACAAGCAATTAATCAGGACAAAGCTGCCCAGTCTCCTGTTCC 
GACAAAAGGACAGACAACCTGACCGAGACCTTTGCAGAATATACGAAAAACGACAGATAC 
CGTCTGAAACCACATTCCGACAATCGGCAGGGTTTCAGACGGCATCTGATAATTTC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 96>: 
30 gnm 96 

CCTTATTGTGGGAAGTATGCGGCGAAGAGGAATTTACCGCCGAAGCCATCGCCGAAGAAT 
ATTACGGCCATGCGCCGACCAAAACCGAGCTGGCGGCAACTTTGATTGCGCTTTACGCCG 
CGCCGATGTATTTCTACAAAAAAGCCAAAGGCGTGTTCAAAGCCGCGCCCGAAGAAACTT 
TAAAACAAGCACTTGCCGCCATCGAACGCAAAAAACAGCAAGACGCGCAAATCGACGCTT 

35 GGGCAGAAGCCTAAGGCGTGGACTCCGCCACCACTCAAAATCAGCTCTGTAAAACCGGTC 
TGAGTCTTCTTTTCCCCCGTACTCAATAATTTATCCGCCGCCTCTTTACCACCAAATTCA 
TTTACAATTTGTAAAAATCGTGTCGCCTTGTAAGGTTGCGGCAAATTCAAAGCCTCCTGA 
TAAATATTTAACATGGCTTTATGAAATTCTTGTTCTAACTGATTTTTATCCATCATTCTT 
CTTCCAATATTTCAGACCGGATTATTCTTACCCAGAATTTCTTTTCTCATCCGCTCCCGT 

40 CTGATCACCTACCGAATCAGGTCGTCTGAAACAGTCTGAAATCGCTTTTCAGACGACCCT 
CAGCCTTTTTCATACCCTTCGTAATAATACGACTGCTCGATACCTTTAAAGATGATTTCA 
CGGTTGTCCACATCGTCAGTCAGGTTGTCCTTTAACAGAAAGCGCAGTTCTAAATCGTTG 
ACGGGGCTGCGTTCCATCGCCTGCAAATACAGGGTTTTACTTACATTTTGCCAGTTCACG 
ACTTTTTTCAGGTTTTTTTTCAGCACCAAATCCAGCCAGATGCGGGTACTTCTGCCATTA 

45 CCCTCCAAAAACGGATGGGCAATGTTCATTTCAACATATTTGGCGATGATTTCTTCAAAA 
GTCCGCTCGGGCATCTGCTCGATTTTAACCAAAGCCTCTTTTAAATACATGGCGTTGGCA 
AAACGAAAACCGCCTTTGGAAATGTTGTCTTCCCTG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 97>: 
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gnm_97 

CTTGGTGTTGATACCATTCGATTCCATTCGATGATAATTCCATTCGATTCTATGCGATGA 
TTCCATTCCTTTCCATTAGAAGCGCGACACGGCGAAGGCGATATTTTGGTATTCCTGCCG 
GGCGAGCGCGAAATCCGCGAAACTGCCGAAGCCCTGCGCAAATCCACGCTGCGCCGCAAC 
5 GACGAAATCCTGCCCCTGTTCGCACGCCTGTCGCACGCCGAGCAGCACAAAATCTTCCAC 
CCCTCAGGCGCGAAACGCCGCATCGTATTGGCAACCAACGTCGCCGAAACCTCGCTTACC 
GTGCCGGGCATCAAATACGTCATCGACACCGGCCTCGCGCGTGTTAAACGCTATTCCGCA 
CGGGCGAAAGTGGAGCAGCTTCATATCGAAAAAATCTCCCAAGCCGCCGCCCGCCAACGA 
TCCGGCCGCTGCGGACGCGTCTCCGCAGGCGTGTGTATCCGACTGTTTTCAGAAGAAGAT 
10 TTTAACAGCCGCCCCGAATTTACCGACCCCGAAATCGTCCGCAGCAACCTCGCCGCCGTC 
ATCCTGCGCATGGCAGCATTGAAACTCGGCGATGTGGCGGCATTCCCGTTTTTAGAAATG 
CCCGATTCACGGTATATCAATGACGGTTTTCAGGTGTTGTTGGAGTTGGGGGCGGTGGAG 
GCCGTCTGAAAACAGGCAGACATAAAAGAAAATCCGCGTAGAGTGATGTAAACTTACCCT 
TGCTTTAATAAGTAGAAAATGGTGGGTTTACGTCCCCCCCTGCGGCTACTAAAAAAATAT 
1 5 AAGAGTAAACAACCTTTTTGAAAGAAAAATGTATGGACGAAATTCAAATACCCAAAAAAG 
TGGAATTACAAACCAAACTAGAAAATGAAAAGATTGTTTTATCGAAAGGTTCTACCACGA 
TTATTGTTGGTGCTAATGGCACAGGGAAAACAAGATTAGCTGTTTATATTGAAGAACAAT 
TAAAGGAAAAAGCACACAGAATTTCGGCTCATAGAGCATTAAAAT TAAACCCTAATGTCA 
ATAAAATACCAGAAAAGAGTGCCAAAACATATCTATCTTATGGTCAGAACTGGGATGGAA 
20 TCGATGTATCAAATAGAAAAAATTATAGATGGGATAATAACTCATATACTCATTTACTCA 
ACGATTTTGATTGGTTATTACAATATTTATTCGCTCAACAAAATAATATTGCGGTAGCAA 
ATAATCAAAAGCTCAACCGTAATGAAAAAGTAACCAATTCAAAAACAAAGCTAGATATTT 
TGCAAGAAGCATGGGAAACATTATTACCACACAGAAAATTACATATTACAGCAGATGATA 
TTCAAGTCTCTGCTGTAGATAATGAGGAATTGTATTCTGCCTCAAATATGAGTGATGGAG 
25 AGCGAGCACTTTTCTATATTCTTGGACAAGTTTTGTCAGTAGATGACGGTTCTGTCTTAA 
TTTTTGATGAGCCTGAATTACATATTCATAAATCAATTATTTCAAATCTATGGGATAAAA 
TTGAAGAATTACGACCTGATTGTTCATTTCTAATCATTACACACGATATTGAATTTGCTG 
CAACTCGAGTAGCTAAAAAATATGTTATCAGAAATTATTATCCGACCCCTGCTTGGGATA 
TTTCTGAAGTTCCTGAAAGTAATTTTGATGAAGAAACAATAACGATGATTTTAGGTAGCC 
30 GTAAGCCAATATTATTTGTTGAGGGCAACAATAATAGTTTAGATATTGCTACTTACCGCT 
ATTGTTATCCTGATTGGACCATCATACCCAAAGGGGCATGCAAAGATGTCATTCAATCAG 
TATCATCGCTGAAAAAATTAAGTAATGAAATGCCATTACTAAACTTAAAATGTTCAGGTA 
TTGTCGATTTAGATAGTAGGGATGAAAGAGAAATTGAACAATTAAATAATTTGGGTATTT 
ACATTTTACCTGTATCCGAAATTGAAAATCTTTTTAGCTTAACTGATGTAGCAAAAGAGA 
35 TATTGAAACTAAATCAATATTCAGATGAAGAATTACTCAATAAACTTAATGGATTTAAAT 
CCGAACTAATTAAATATATAGATAATGAATTAAAAGACGATAAATTAGACGAATTTGTTG 
TAAAACAGGTTCGACGTAAAATTGATAATTATTTAAAAAATATTGATTTATCCTCCAAAA 
TAACAAGTACTGATATGAAAAAATCATTACTTAATGAAATTTCTACTTTAACAGAACAGA 
AAATTGAAACATGGATTTCAGAAATTAAAAATGAAATTCAAAGATGTATTGAACAGCAAG 
40 ATTTGGATAAATTACTTACTATATATGATAATAAAGGACTCTTGGCTAAATCAGCTTGTG 
TTTTAAAAGGAATGCGTAACAAACATGAATTTGAAAGCTGGATAATGAGAACATTAAAAG 
GAAGGAATAAAGATTTTATTGATGCAATCAGACAGAAACTTCCAATTCTGGATTAAATAA 
AACCATCTGAAAATTTACCTTCAGATACAGATATATTTCATGAAAAATCATCAAACTACA 
CTCTCTTTCCCTACTTCGAGTAGCCTGAAACCTTGCGCAGACAAACAAGGCCTGTCTGAA 
45 GACCGCAGCCAATACCGCCTGACCAAACTCGGCGAACAAATGGCGCACCTGCCTATCGAC 
CCGAAAATTGCGCGTATTTTGTTAGTATTATTCCGTTTTTAAAAATGCCCGATTCGCGGT 
ATATCAATGACGGTTTTCAGGTATTGCTGGAATTGGGGGCGGTGGAGGCCGTCTGAAAAT 
AAAATCTTTCTTTATAAAAAGGCAGGCCATGTTTCATTTTCAGACGGCCTAAATCATTGA 
GAAACTAAAAACTATTAAAAAGGGAATATTGGGTTTTAAAACTCAATCGGTAAATTTTTA 
50 TTGTGAAATATTAATGATGAAAAAATCTTTCCTTACGCTTGTTCTGTATTCGTCTTTACT 
TACCGCCAGCGAAATTGCCTATCGCTTTGTATTTGGGATTGAAACCTTACCGGCGGCAAA 
AATTGCGGAAACGTTTGCGCTGACATTTGTGATTGCTGCGCTGTATCTGTTTGCGCGTTA 
TAAGGTGACGCGTTTGTTGATTGCGGTGTTTTTTGCGTTCAGCATTATTGCCAACAATGT 
GCATTACGCGGTTTATCAAAGCTGGATGACGGGCATCAATTATTGGCTGATGCTGAAAGA 
55 GGTTACCGAAGTCGGCAGCGCGGGTGCGTCGATGTTGGATAAGTTGTGGCTGCCTGTGTT 
GTGGGGCGTGTTGGAAGTCATGTTGTTTTGCAGCCTTGCCAAGTTCCGCCGTAAGACGCA 
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TTTTTCTGCCGATATACTGTTTGCCTTCCTAATGCTGATGATTTTCGTGCGTTCGTTCGA 
CACGAAACAAGAGCACGGTATTTCGCCCAAACCGACATACAGCCGCATCAAAGCCAATTA 
TTTCAGCTTCGGTTATTTTGTCGGACGCGTGTTGCCGTATCAGTTGTTTGATTTAAGCAG 
GATTCCCGCCTTTAAGCAGCCTGCTCCAAGCAAAATCGGGCAGGGCAGTGTTCAAAATAT 
5 CGTCCTGATTATGGGCGAAAGCGAAA3CGCGGCGCATTTGAAGCTGTTTGGCTACGGACG 
CGAAACTTCGCCGTTTTTAACCCGGCTGTCGCAAGCCGATTTTAAGCCGATTGTGAAACA 
AAGTTATTCCGCAGGCTTTATGACTGCAGTGTCCCTGCCCAGTTTTTTCAATGCGATACC 
GCACGCCAACGGCTTGGAACAAATCAGCGGCGGCGATACCAATATGTTCCGCCTCGCCAA 
AGAGCAGGGCTATGAAACGTATTTTTACAGCGCGCAGGCGGAAAACGAGATGGCGATTTT 
10 GAACTTAATCGGTAAGAAATGGATAGACCATCTGATTCAGCCGACGCAACTTGGCTACGG 
CAACGGCGACAATATGCCCGATGAGAAGCTGCTGCCGTTGTTCGACAAAATCAATTTGCA 
GCAGGGCAAGCATTTTATCGTGTTGCACCAACGCGGTTCGCACGCCCCATACGGCGCATT 
GTTGCAGCCTCAAGATAAAGTATTCGGCGAAGCCGATATTGTGGATAAGTACGACAACAC 
CATCCACAAAACCGACCAAATGATTCAAACCGTATTCGAGCAGCTGCAAAAGCAGCCTGA 
1 5 CGGCAACTGGCTGTTTGCCTATACCTCCGATCATGGCCAGTATGTTCGCCAAGATATCTA 
CAATCAAGGCACGGTGCAGCCCGACAGCTATCTCGTGCCGCTAGTGTTGTACAGCCCGGA 
TAAGGCCGTGCAACAGGCTGCCAACCAGGCTTTTGCGCCTTGCGAGATTGCCTTCCATCA 
GCAGCTTTCAACGTTCCTGATTCACACGTTGGGCTACGATATGCCGGTTTCAGGTTGTCG 
CGAAGGCTCGGTAACGGGCAACCTGATTACGGGTGATGCAGGCAGCTTGAACATTCGCGA 

20 CGGCAAGGCGGAATATGTTTATCCGCAATGAGTGGCGTAAAAACCAATAAAGACAAATTT 
AGATGATGTCGGGGAAGATGCCCGACCGACAAGACTATGCAAAATATGAAAAACCAAGTA 
CGCGGATCAGGCATGGATGCCCGATCCAATCCGGCCAATGTTTCAGACGGCCTGCAAAAC 
AGTTCGGGTCATATCGGTACCAACACGCGTTACCGCCTGACCAAACTCGGCGAACAGATA 
GCGCGCCTACCCATCGACCCGAAAATCGCGCGCATTTTGCTGGCGGCGAAGAAACACGAC 

25 TGCATGGCGGAAATATTGGTGATTGCGTCCGCGCTGTCGATTCAAGACCCGCGCGAGCGG 
CCGCTAGAAGCGCGCGATGCCTCAGCCAAGGCGCACGAGCGTTTTACCGACAAGCAGTCC 
GATTTCCTTGCCTATCTGAACATTTGGGACAGCTTCCAGCGCGAACGCGATAAAGGCTTG 
TCCAACAAGCAGCTGGTGCAGTGGTGCCGCCAATATTTCCTGTCGCACCTGCGGATGCGC 
GAGTGGCGCGAGCTGCACCACCAGCTTGCCCAAACCGCGATTGAAATGGGTTTAACCACC 

30 AAGGAAGCCGCTTTCAGACGACCTCCCGAAGTCAGGCAGCTCACGTCGTCTGAAAATGCG 
GGTGACCAAGACCTATCTGCTAAACTCAAACAAAAACAACTGGATAAAAAGCAACACCGC 
GCCCAAATCCGCGCCGCCAAAGAAGCGGGCTACGAACAAATCCACCGCGCCCTGCTCACT 
GGCCTTATCGCCAACGTCGGCATGAAATCGCCCGACGGTAACGACTACACCGGCGCGCGC 
GGCAGCCGCTTCCACCTTTTCCCCGCCTCCGCCCTGTTCAAAGCCAAACCCAAATGGGTG 

35 ATGGCGGCAGAATTGGTTGAAACCACGCGCCTTTACGCGCGCGACGTCGCCGTTATCCAG 
CCCGAATGGATAGAGCAGGAAGCGCCGCACCTCGTCCGCTATCATTATTTCGAGCCGCAT 
TGGGAACAAAAACGCGGCGAAGTCGTCGCCAGCGAACGCGTGACGCTTTACGGTCTGACC 
GTATTGCCGCGCCGCCCCGTGTCTTACGGCAAAGTTGCCCCCGAAGAAGCGCGCGAAATC 
TTTATCCGCAGCGCGTTGGTGGCGCAGGAATGCGATTTGAAAGCGGATTTTTTTGTCCAC 

40 AACAAAAAGCTGATTAAAGAAATTACCGAACTCGAACACAAATCGCGCAAGCAAGACGTG 
CTGGTCGATGACGAAGCCCTGTTTGCGTTTTATAACGAACGACTGCCCGAAATGGCTTGG 
AAAGACGCGCAAGGCAGCGTTTGGGGAAGTGAAGATTCCGTACGGATTATTGAATCTGAC 
AAAGCCGAGAGGTCGTCTGAAAATGAGCGCAACGAGTTTCGTAAAAACAAGCGTAATGGG 
TCTCGCCAAAATGAAAATCACGGCAACACCGTAGGTTGGGTTGAAAACCCAACATCAGCC 

45 GCAACTGCAAAAACTGTTGGGTTTGACAATCCAACCTACGCTGCCCAACAAACCACCCCC 
TCCCCCGTGGGGGAGGGTCGGGGAGAGGGCAAAACAGTTGCCGCACAAACCAACTTTTCC 
GCAACCGCAGCAAACCCTCTCCCTAACCCTCTCCCGCAGGAGAGGGAACAGAGTGCCGCA 
GCTTCAACGATTTCAGACGACCTGCGTCCTGCAAATCTGCAGCAAACCGCCCCCTCCCCC 
GTGGGGGAGGGCTGGGGAGAGGGCAAAACAGTTGCCACACAAACCAACTTTTCCGCAACC 

50 TCAACAAACCCTCTCCCGCAGGAGAGGGAACAGAGTGCCTCAGCTTCAACGTTTTCAGAC 
GACCTGCGTCCTGCAAATCTGCAGCAACCCTCTCCCTCCCCCGTGGGGGAGGGCTGGGGA 
GAGGGCAAAACAGTTGCCACACAAACCAACTTTTCCGCAACCTCAACACTTTCAGACGAC 
TCCAAACCCAAAAAGCAGCCTGCACCCCAAAAAAACCGTCTGAAACCCCTACCCCTCGCC 
GACATCCGCACCTTCCAAGCCTGGCTCAAAACCGCCGAGCGCGACAATCCGCGCCTGCTG 

55 TTCCTCAGCCGCGACGATCTGATGCAACACGCCGCCGCACACATTACCGAAGAACAGTTC 
CCCAAATTCTGGCAAACCGCAGACGGCAAATTCAAACTTTCCTACCGCTTCGAGCCGCAC 
CATCCGCTAGACGGCGTGACCATGACCGTGCCGCTGACCGTCCTCAACCGCCTGCACGCG 
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CCGTCGCTCGAATGGCTGGTGCCCGGCATGATACGCGAAAAAATCCAGTTGCAAATCAAA 
GCACTGCCCAAGCAAATCCGCCGCATCTGCGTGCCCGTGCCCGAATTCATCACCCAATTT 
TTAAGCCAAAACCCCGACCGCAACGCCCCCATCCTGCCCCAACTCGCCCAAGCCATCGCC 
AAAACCGCAGGCGACATCCGCATATTCGAGCAAATCAACCAAGACGAATGGGCCGCGTTC 
5 AGGCTGCCCGAACACTGCTATTTCAACCTCCGCATTATCGACGACGGCGGACAAGAGCTT 
GCCGGCGGCCGCAAACTGCACGAATTGCAACAACAACTCGGTCAAGCTGCCGCCGTTACC 
TTCCGTGACAACACCCAAGAATTTGAGCGCGACAACGTCACCGCATGGGACATCGGCACC 
CTGCCCGAATCCATCAAATTCGCACGCGGCAAACAACAGCTCACCGGCTATCTCGGCCTA 
CAAAAAGAAAAAGACGGCCGCATCGCCCTGCGCCTGTTTGATACCACAGAAGCCGCAGAG 
1 0 C AGG CAC AC C G T C AAG GTGTCATC G AAT T G AT GAAG C TG C AAT T AAAAGAG C AGG T AAAG 
GATTTGAACAAAGGCATCCAAGGCTTCACCCAAGCTGCCATGCTGCTCAAACACATCAAC 
GCCGACACTCTGCGCGACGACCTCACCCAAGCCGTCTGCGACCGCGCCTTTATCGGCGAA 
GACGAGCTGCCGCGCAACGAAAAAGCCTTCAAAGAACAAATCAAACGCGCCCGCAGCCGC 
CTGCCCGCCGTCAAAGAAGCCCTCAGCCGCTACCTGCAGGAAACCGCCGCCGTCTACGCC 
1 5 GAACTCAACAGCAAACTCGGCAAACACCCATTGACCCACCTTCTAAGACTACGCCTGCAA 
ACCCTGCTCGCCGCCGGCTTCGCCACCCGAACCCCGTGGGCACAATGGCCGCGCCTCCCC 
ATCTACCTCAAAGCCATGACCCTGCGCCTCGAAAAATACAGCAGCAACCCCGCCCGCGAC 
GCAGCCCGCGAAGCCGATATCCAAGAGCTGGAACAAATGTGGCAGGAAAAAACAGACAGC 
CTGATTAAACAAGGTCTCCCCATTTCAGACGGCCTCGCCGCGTTTAAATGGATGATTGAA 
20 GAATTGAGGGTGTCGCTGTTCGCGCAGGAATTGAAGACACCGTATCCGGTGTCGGTGAAG 
CGGCTGTTGAAAGAGTGGGAAAAAATTGAAAAATAAAAAAACAGCCTGAAAAGTTTCAGG 
CTGTTTTTTTATTTGACTAATCGAAGTTTCCTATATCTATTTAAGTCCCTCTCAACTAAT 
CCAAAAGTTAAATCAGCAACATCTTTGGGGGATACGTTTAAATTTTCAGCAATCTGTTCA 
ATACCAATGCCATCATTTTTTAAAATAGTAAGCATTTTACGTAATGCGCTTGATATTTCC 
25 CTTTCCATTGGCTCTGGTTCGATAGTTCGATATTTTTTCTTTGCAAACAAAGGACAAAGA 
TTGTGTATATACATCCTATCAGTAATCATTCCTAATTTATGCATCCGATATGCTAAGGCA 
ACAAGTGATACACCAAATCGTCTTTTGATTTTTAATAAATTTTCAATAGTGATAGGAACA 
TGACGATATAAGCGTAGTGCAGCCTCCGGCATTAAAAAAGCTGAAGCAAAGGCATTAGCC 
TCTTTTTCGATAATATCACGAGGTTCATCTTCTGTAATTTCACTATTTTTACTATGTTCC 
30 ATACTGTATTTATCACGGATTAAGTGCCCTAATTCATGGGCAGCATCAAATCGACTACGT 
TCTGCAGATTTTTGTGTATTTAAAAATACAAATGGATGATTTTCATACCAAGTACAAAAG 
GCATCAATGTCCTTTGTATCTAAAGATAATGAAAATACACGAACACCCTTAACTTCAAGT 
AGGGTGATCATATTCGGAATAGGTTCATTGCCAAGCCCCCATTCTAATCTTAGTTCCTGA 
GCAGCCTCTTCAGGAGAAATATCAGAAAAATCAGGCAATACGGCTTGACTTAGTGTAAAT 
35 TCTGTCTCGAGCCAGTCATTTAACAAAAAAGCCGTAATGCTATGATTTAATGCTTGTTTT 
TCAAGCCTCTTCGAGGTGCGTGAACGAGCACGAAAACTTACTGCCTGAGATTTCAACTCA 
GGCAGTCTTTCGTCATTAGTAAAGAAATGAACTGGAAACTCTAATAAATTGGCTAATTCA 
TTTAAATCAGGTATTTGCTCATCTTTTACATAGTTTCTAACCTGTCGAGCGGTAATACCT 
AATAACTCAGCTAATTTTGTTTGCGTACAACCACGTTTATCCAGCGCAAATTCCAGTCTC 
40 TCACGATTAAATGTCTGCATGATTTATCATTCAAATTATCCTGCTTTTTGTTTTCTTTCA 
ACCAAAGGCTCATATTCTTCAACAGGTTGCTTACGTTCAAGCTCATCAAATTTAGTTAAA 
TCAACATCAGCTAATATAATTCGCTGCTTGTACCCAGTTATTTGATGACTAACAAAACCA 
CTCGGTAAAGATAATTCAAGTTGCACTTTATTATACTTCCAGTGAAACAGCAGAACCCAA 
AACTGCACAGTATCAGGCAAATCTAGTTTTGAATTACGAATAGCCTCCTCAAATCCCTTA 
45 CCTTTCCTTGCGGTTGTCATTGGCATCCCGTGATGCCTACCAACATCTGAAGTAGCAGTA 
GCCACAATAATACTTTTAGTTCGACATGGCGAGAGACATAGAAATGCACCACCCGACCAA 
GGCTCAAGCGTCCAGCCATCTTTACTTAAATATACCCTTAGAGCAAATGTAATTTCTGCT 
TGCCGATACATCCCCAATGTATTTCTGTCAGATAATGCTGCTTTGTCCTGAATATTATTA 
TGCGCAGTAAGTACAATCTCTTTAAGCATCTCCTGAGATAAGTACTTGCTGATTTCACTT 
50 AAAGCAATATCACTATTTTGTTGCTCGACTATTTCTCCTACTTCAAATGGGAAAGGTTCT 
GATAATGCAAATTCCACCATAAAAATTTCCTAATTTTATACGTAATGTTTACACAATATA 
TCAGGAAATATGAAAACGTACAACTATATCTATAAAGCAATTAATAAGTAGCCTGCCCAA 
CCGTGTCCTTATCTTTCGGCACACCCGACCTGCAAATCACGCAAAACTTGGAATCCGTGT 
GTAGGGTGTGTGCGGTACATACGCACGCAGTCTTTTTAAACCACAGCCCTTCCCAACTAA 
55 ACCAAAAGGTCGTCTGAACCCTATTTTCAGACGACCTTTTGCCACTTTGTAAAACAAATC 
TTCCCACCATCCTCTCCCCAAACATCGCCCGAACCAGTAAACTTCTCATATTTCAACAAC 
TCCTTGGAAGCAAACCATGTCTGGTATCTACCTACCCCGCCTATTCCCGCCCCATATCGC 
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CGAACGCGGCCTGTTGTATTTTCAGCAGGGCAAGGTTCTCGATGTCCGAAAAACTTCCGC 
CGGGCATTATCGGGCGGAGGTGTGCGGTTCGGAAAACTATTGGGTATAGTTGAAGCTGGA 
TAGTGATTTGTATATTAAAGACGAAGGCTGCAATTGTCCTTATATCTAAGAGTGCAAACA 
TACCTTAAATTACTATATTGCATAGGCAAAATACAAGCCTATAACGAATTGGAAACAAAA 
5 TGCCGTCTGAAAACATCTTCAGACGGCATTATAAAATCTGTTCACCTTTTCAGATGAGTA 
ATGTACACCCTTATACAATTTTTGCTACTATGCCCCATAAATCCACGGCTAAAGATATCC 
TTATTATGTCCTATGATTTATCGAAACGACTTGTAATCGGCTTAGCATCAAGTGCCCTAT 
TCGACTTATCC G AAT C G G AT AAT AT AT T T AGAAT G G AAG G G G CAG AAAC C T AT AG G C AAT 
AT CAGAGAG AAAAAC AAAAC CATC C CC T AAAAAAGGCG T TGTCTTTCCATTTAT T AAAAA 
1 0 ACTTCTGTCAATCAATGAAATAAACCCAAACGACCCAACGATTGGGTTTATTCTTTTATC 
CAGAAACAATCCAGATACAGATTACGAGTCATAACTATAGGCTTAATATTACACGATTCT 
CAT T C C AT C AAGG C G G AAAAC C G CACAAAT AC TGAAACAC TAT C GAT C G AT T T G T AAAC A 
AGCCTACTTAAGTAACTTGCAGTCCTTATCATTTCCTTTAAAATAATCCAGCCCGTCACT 
ACACGAACTGGCGGACTTCTTGCAAATAAAGGTTACTAGATTTTCATTCATCTTAATAAT 
1 5 AAAAGGATTTTTATCTTTATCTATGGCTACCGCCTTCAACATGAATTTACTGTCTAAAGC 
CCCGCGCGCGATTCCATTCAAACGGATACAAAAGCCTTCTGCCTCTTTAATCGGCAAACT 
TGGCCACTTGGTAGATGTTTGTTTAAACCTCCCATTCTGCAGATAAAACTTTTCCATAAA 
ATGTGCATTTTCTAACAAGGCTGCCCGCACTGCATTTATCTTTGCTTTCTCAACATAATT 
GCGATAGCTCGGATAAACAATTAAAGCAAGTACAGACAATATCAAGACCACTGATATTAA 
20 TTCAACCAGCGTAAACCCCCGATTATCAGTCATTACTTTACTTCCAATAAGAACAGATTA 
TTCAACATATTTCTTTGAACAGACTTACTATCCCATTCAACAGTATGCATATTTCCCACT 
CTATTTTTTAGCGGCCGGTATAGCCGGTTTGGCTGGGCCTTTTGGTGCGGGCGCGCCGAC 
CGAAGCCTGGTCCTTCAGCTTCGCCAGCACCGCAGGGCCGATGCCCTTTACCTTGGTCAA 
ATCGTCTACAGACTTGAACGCACCGTTTTGCGCACGGTATTCCGCAATGGCCTTCGCCTT 
25 CGCCGGGCCTATGCCCGGCAGCGCCTCCAACTCCTGCTGCGAAGCCGCATTGATGTTTAC 
CGCCGCAAGGGAGAAGGCGCAGGAGAACAGCATACAGAACAGCACGAACATTTTCTTCAT 
GGTTTTTCCTTTAAGGGTTGCAAACAATAAACCGCATCTTGCGACGATAAAACGAGTCAT 
TCTAAAATGAATATCCCAAAGTTTCAAGCCGTTCCTCCGCAAACCCGACCGGACACCGTA 
CGGATGCCGTCCCGCCATCACCGACATTTTTTCCGGGCAAAGCAAACATTTTTTCCGGGC 
30 AAAGCAAAAACCCCCGAATAATCGGGGGTTTTCTGAATGGGTGTTTGGCAGTGACCTACT 
TTCGCATGGAAGAATCACACTATCATCGGCGCTGAGTCGTTTCACGGTCCTGTTCGGGAT 
GGGAAGGCGTGGGACCAACTCGCTATGGCCGCCAAACTTAAACTGTTACAAATCGGTAAA 
GCCTTAATCAATATATTCGGTAATGACTGAATCAGTCAGTAAGCTTTTATCTCTTGAAGT 
TCTTCAAATGATAGAGTCAAGCCTCACGAGCAATTAGTATGGGTTAGCTTCACGCGTTAC 
35 CGCGCTTCCACACCCCACCTATCAACGTCCTGGTCTCGAACGACTCTTTAGTGCGGTTAA 
ACCGCAAGGGAAGTCTCATCTTCAGGCGAGTTTCGCGCTTAGATGCTTTCAGCGCTTATC 
TCTTCCGAACTTAGCTACCCGGCTATGCAACTGGCGTTACAACCGGTACACCATAGGTTC 
GTCGACTCCGGTCCTCTCGTACTAGGAGCAGCCCCCGTCAAACTTCCAACGCCCACTGCA 
GATAGGGACAAACTGTCT 

40 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 98>: 
gnm_98 

CTATATTTTACAATTTTTGGTCATATGAATGTCTGTTCCGTTCACAGGCAAACCGTGTTT 
AAACGCTGTATTACAGCAAATCATCAGATAACGGGCCGGCAGAAAAAATGATTCCGTCTG 

45 ATTTCTTATTCCAATAAAATCAGGTTAGATGATATATTGCCGCTTCTGTCTGTCAGCCGT 
TTCGGGCTGCACACCACATCTGTTCAAAGGAAAACCATGTTTCAAAATTTTGATTTGGGC 
GTGTTTCTGCTTGCCGTCCTGCCCGTGCTGCTCTCCATTACCGTCAGGGAGGTGGCGCGC 
GGCTATACGGCGCGCTACTGGGGAGACAACACTGCCGAACAATACGGCAGGCTGACACTG 
AACCCCCTGCCCCATATCGATTTGGTCGGCACAATCATCGTACCGCTGCTTACTTTGATG 

50 TTCACGCCCTTCCTGTTCGGCTGGGCGCGTCCGATTCCTATCGATTCGCGCAACTTCCGC 
AACCCGCGCCTTGCCTGGCGTTGCGTTGCCGCGTCCGGCCCGCTGTCGAATCTAGCGATG 
GCTGTTCTGTGGGGCGTGGTTTTGGTGCTGACTCCGTATGTCGGCGGGGCGTATCAGATG 
CCGTTGGCTCAAATGGCAAACTACGGTATTCTGATCAATGCGATTCTGTTCGCGCTCAAC 



PCT/US99/23573 



ATCATCCCCATCCTGCCTTGGGACGGCGGCATTTTCATCGACACCTTCCTGTCGGCGAAA 
TATTCGCAAGCGTTCCGCAAAATCGAACCTTATGGGACGTGGATTATCCTACTGCTGATG 
CTGACCGGGGTTTTGGGTGCGTTTATTGCACCGATTGTGCGGCTGGTGATTGCGTTTGTG 
CAGATGTTCGTCTGACTGGCTTTCAGACGGCATAAACGCTCCAGAAAACGCGGCAGGACA 
5 TATTGCCCTGCCGCGTTTTCCTGTAGTGTAATCTTATTTTTTTCATCATTATTAGAACCA 
GGTTGCATGATAATACCTTTCATTAACTGAAACACTGATTAAGAAACTCCAGTCTGTCTA 
ATGATGAGGTTTTCACATCGCCAAAACTTGCCAATCAAATGCTGGATTTATTGCCGTCTG 
AGATTTGGTCAAATCCAAAGGCGACATTCTTAGACCCTGTGTGTAAATCAGGGGTATTTT 
TGCGTGAAATCGTCAAACGCTTGGATGAAGGCTTGACCAATCAAATACCAGATAAACAAA 

1 0 CTCGCATTAACCACATTTTAAAAAATCAAGTTTTTGGAAGTACTGCCACGTATGTAGGTA 
GCTTTGACCGATATTTGCATAAAAACTCCTTTGCTGGTGAAAGGAATTATTTTGCCAATT 
T T AAAAT AT TTCTGGCAC C AAAT AG T AC AAT G AC AAAG AC AAT C ATG CC AAT GAT T AAAT 
CAGGATAGCTAGAATGAGTCAATAACGTCAATGCTCCCGCCGCTATCACACCGATATTGA 
TGATAATGTCATTGGATGTAAAAATCATGCTGGCTTTGATATGGATTTCTTTATTTTGAT 

15 TTTTGCTCAGTAGATATAAGCACAGCCAGTTTGCAATCAATGCCAAAAATGCCGTGCCAA 
TCATCAGTTGATAATTGGGCAGCTGCTCAGCACCGATAAAACGCCTAATCACTTCTATCA 
CCCCAAATAACGCCAATATTATCTGCGTTATCCCCGCCAAAAATGCCACACGTTTTTTAT 
ACGCCAGCGTCATACCAATGGCTGATAGCGCCAATATATAGACAAAGCTGTCCGCCAGCA 
TATCTAGACTATCAGCAATCAGCCCCATAGAATTAGCAAAAATACCAACCGAACACTCTA 

20 TGATAAAAAACACAAAGTTAATCATGAGCACTTGATATAATAATCTTTTTTCTAAGTGCT 
CATCAGGCTTGTTAAACACTATCTTATCAACAATCACTTCGGTGGAAATGATATGACTAT 
CAAAATTAAGCGGTTCAAGTACTTGTAAAATCGTTGTATCTTGATTATCGTGATAGACGG 
TTAAGCACCGCCCAGCAATATCAAACTGTAATTCATAAATATCAGACACATCTTTTAAAC 
GCATGCGAATGAGCTGTTCTTCGGACGGGCAGTCCATTTTGGTAATGTTAAAAATGGTCT 

25 TTTTCATCTATTTAGTTCCTTGTTTTGATCAGGTTGGCTCAAATAAATCTGTGTTTATAT 
TGCTGCTTGGTAATTTTTGGATGGTTTGAGTAAATTGATTAGGTTAAAATTTACCTTTGG 
AAGTACCGCCACGCATAATAGTTTAGATATGTTTATAATCTCTGGATAAAAAAACGTAAT 
AAGTGCTTACTGGATAACAAAGTCCAAACCAATAGCAGGCAAAATAAGGCATCCACCCCC 
CTTCTTCATTAAGGATATATATTGAGAAACAAATCGCAACTAAACAGAAAAAACTTGGGA 

30 GATAAAGCCATTTCATTCCCCTATTCAAGAATCTAGCCAAGATAGGTATTTTGTATTCTA 
CAAAAAAGAAAGGCATTTCCAAGGGAAACATGTCAGATAAAAACTTTTGTTTATTTTTTA 
CTATAGATAGAACCTTGCTTCTCAAGAGAAAGCCATTAATAATACCGATGACAGCTATTA 
ATATATAGAGAATAGTATAAGTATGAATAATCTTCATTAGACAAAAAGAAGAAATGGCAG 
ATAAATTACATACGATATATTGGAATATAAAATATTTACGGTCTAAACCTTGTTCAGTTG 

35 CAATTTTTTTAAAATTGCCTTGCATAAAAAAATCAAAGGCGTCCATTAAACTATCTTTCA 
CATTAGAAATTTAAAAGCTAAATAATACGACAAACAATGTGAAGTACTATTCATGGTTTA 
T T T AAAAAAT AAT AC TATTCTGAACATTATT T AG AT ACAG AAAT T AAC AAAT T AG AAC T A 
AACAAGCTTTTAAATACTTTAATTTTATTGGAAAGCTATAAAAGGAACTATAACTTTACA 
CACTAGTCACTTCTTTTTAAGAGGCAAAAGGGATTGGGAAGGTCGTCTTGGAGATAAGCA 

40 CTGGTATTTCGGCCAATGGTAAATAGAGTTTACCTCAAATAGGGTAGAACCTCCTTCATC 
TGTCAGTTAATAACAGCCACTTTTACAATGCCCTGTCAAAATAAAGCGGCACGCCCGATT 
TTTCACTCATCGTCATCAAATAACCCATCACCTTTTGGGGCCATTCGATGCCGCGCACCA 
CGGTCAGATTCCTCAAAACGGGGAAAACCAAAATATCCTCCATACCGATTCCGCCGTTGA 
TGCCGTCTGAAGCACCGTCCATCAAATTTTCCAACTCTTGCAAATCTGCGTTTATCCGTT 

45 CGAGGTATTGGGCGGTTTTATTCAAATTGGCGGAAAAGCTGCCGATGCTTTTCTCTTTTT 
TGTCTGTAAAATATTTCACCGCTTCCGGCGTTGCAAATTCAGGCAGCCCGATTTTGATCA 
CGCGCGGCTGCACCAGTTTGTCGTTGTATCCGCCCACCTTGTCCAGCCACGCCCGTATCT 
CGGGGCGGACTTCGTCTTTCAGACGGTCTTCGCGGTCGAAATGCCGCACAATGTCCAAAC 
TCTCGCCCATAAACGAACCGTCTTCTTTTTGCAGGACGGGCACTTGTTTCGCACCGATCA 

50 TACCGATCGGCGTTGCCTCGTCGTCGTTTGCCAGCACGGCTTCTTCAACGTCCGCGCCAA 
ACAGCCCGGCAGCCATCCGCGCACGCACGCAAAACGGGCAATGGTCGTAAATATACAGTT 
TCATCAAAATATTCCTCGTCAACCTGTCGGTACCGACTACCTTAACACCCCGCGCCGCCC 
GAAACAAGTTTATCTTCCCGCCTATGCACCGTAAATAAATAAGCTGTTACAATAAACTCG 
TTTTTATCGGAACGGAAGACCCCATCATGACCGCCATCAGCCCGATTCAAGACACGCAAA 

55 GCGCGACTCTGCAAGAATTGCGCGAATGGTTCGACAGCTACTGCGCCGCTCTGCCGGAC 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 99>: 
gnm 99 

TCATACATATAATTAATATAGAGCCTCAAGCAGATCAATTCCAAATATATGCTGAGTTTG 
5 TAGCTATGTTAAGTTTCATGGATTTCTAACTCTAATCCTTATCTTTCGAGGTGATGATTG 
TCTTGGTCCAACTCAAATTGTTCTCATTCTATGAAGGACAACATATCTTACTTGGACCAA 
ATAAGTTCCTTAATCTTTAAACAAAATCAATTGGCGTTAGTAAATTAATTCATGTCCTAT 
ACATATTACTCTAGGTCTAAGCTTACTTCAACTGACATGGGATCTCATAATCACTGGTTT 
ACTTTAGTCAAGTGGTAAATGGGAAAGAATCTTGGCAAATTGTTGAAAGGGAAGTGGCAC 

1 0 ACaAGAGAAAGTAAGAAACCGATAGGAGTTATTAf TCCTTCATGATCAGAAGTGAGATTG 
AGAGAATCTCACAAAGACAATCATATCTTGTTGTATAGTGACATGTTTCAAGAATAGGGT 
TTTTAATTGTTGACACACACACGATCCAATCCATCAAACCCAGCCTGATCTCTTTTTCGT 
GGCTGCGAAAAATACCGTCAATCAAGAGAAGAATAAGCATATCTCTCTGCTTATTCCCCA 
CCACTTTGGGCTATCTCACACCCACACCCTTCATCTGAGCATGATTCTTGAACAAAATAA 

1 5 TATTCTTCGAGAGAAAAAGTAAAAGCTTGGTCCACATAAATTGTAAGATTCTAATCCGAT 
CATGCATAAAAAAGTTGCAAATACATATATAAAACATGTGCGGATGTACCATATTCTTTA 
GCATCTGCAACAAAGAAACAT 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 100>: 
20 gnm_100 

CGACCCGAGTCTTCGAGTAGGACCCACCTCTGAATCTGTGACAGACGCCGGTTTCGTTCT 
CTCTCTCTCCTTTTTTTCCTCTCTTTGCTTTTCCAAAAAATAAAGTTGTCTTTTTTTATT 
TATAATAAAATGATTTGTTGTTTCACAGTGTGTTGTTTGTTTTGGGGTAAAAAAGAAAAT 
CATAAGGATGCTTTCAATATTTGTTTTGTTTTGGTTGAGTGATTGCTGAAGCCAACTTAA 
25 AAGAGAGAGAAGAGAAGAGTGACTCTGTGTGTGTGTGCAAGAAAGTCTTCTCTTTCACAC 
CTTTCGTTTTCTCGAACCTCTCCTTTAAAGATGGTGGAGGAATCTTGGGTTTGACAACTC 
ATTAACACTGACCCTCTTTTTAGCTCTACAAGCATCCAAGGAACCCCTCTTACTTTTCCC 
TCTTCTTCATTCCCTCTCTCTCTATATCTCCCAATTCCTTCTCTTTTTTTAACCTTGATC 
T T C T T C T T AT AAG AG AC T C AG A 

30 

The following partial DNA sequence was identified inN. meningitidis <SEQ ID 101>: 
gnmlOl 

TAGCTTGAGAAAAGACTCAAGTTTGTCTGCTCCCACGCCCAATAAACTCGCATAAAAGAA 
TTATTCTTGTTGTATGACCTTCTTCCAAAACGGAACGCCATCCCTGCATGTAATATATAC 

35 ATGACACAATATTAATATTCTTTTTACTCTGTAGTTTGAATGTGGTATTTCGTTTCTTTT 
CTCTTTTAGTTTCAGAAGGCTTGAAACCGCAACCCACTTCACGGCTCATTAAGCTCTCTA 
TCATACAGAAACCATATTGTAACAGATGTACTGGAAAAGAAGTGAAACATGATAATGACA 
GCGAGACGTATCATTTACTCTAGAGGATTGTGAAAAGAAAAAAATTACCTCTGAGAGGCA 
CTCCAAGAGCATTTTGCAGCATTCTTGATGAAGTGGAACAACTCCAAACCGGTCAGCTAG 

40 AAAGAGAAGATGAATCAACTCGGTGCCAAAATTCACAGTGTCTTCCATGTTCAACTCTCC 
ACTATACATGAAATTCATCATAGCCTTGAATGCTTCTGGTGATACATCGGTTAGGTAAAT 
CGTTGATGAATGGCTTTCACTCATCCCATTTGTAAACATCTGGATGTTCATAGAGAATAA 
ATAAGAAAATTGAGAATCAATATATTCATGTACATCAGAACTGCGACACTAAAAGAGATT 
CTC 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 102>: 
gnm_102 

TTTGCATTCAGGAGTAGCGGTTGACAAATTCAGCAAATTGAGAATATCCAGAGATTGGTG 
5 TTCTCTTAAGTGTTGATTACTATTGTTTATATCATTACTACAGCTCTCAGACCCAACTGT 
GAACTGATGCTGTTGCTGTCTCCTCTGCTCAAAATATTGTTTTTGCCTTCAGGTGCAACA 
AAGATGAAATTAAAAGTGTAAGCACAATGGGAAGCATATGCTGACAAACATCTCATAAAG 
AGAACAAGAAGGAGCTTACACACCTCTTCTTCACTGACGTGTGTGACTGATTACCCCAAA 
AGGTTCCCAGAAAACAATAACAAGTCAAAATGAAAACAAATTATAAGAAAAATAAGCTAT 

1 0 TATCCCAACACCAAGAGGTTTTAGCTTCACCCCATTTATAACGGACCTCTGAATTTGAAA 
TATCACTAAAAGGAAAAAGTCACTCACAGCGGCTACTTTCCGCCTCGATCCTCCCATCCA 
TTGCAGCATTCGTAGAAATTCCGGtTCTTAGAGTTTTCAAATTGTACrACTGCACAAAGA 
TTTCGAAATTAAAATTTCGACGCCACCACGAACAATTCkACCCAACGATTCCATAACTAG 
GTTGCGATTCACTATCAATTAGACACTGAGACTGAAAATTTTGAATCCTAATCCTAAATT 

1 5 TCCGATCAGATCTAGAAGAATCTAGGTAAAATTTCTACGAAATCCCTCAAAAAACATACA 
GATTCGAGAGAGGAGAAAGAGATATATTTAGAAAATTCGAGAAGCTTCGACAGTATCTGA 
ATCGCGTCCCCAAAACGGAGCTCGGAGCATAGAAACGATTACGAGAACTTGATAATTGCT 
GCTACCGAATGATGAATCCGATGATCTTTGATCAAATTTGCAGCAGGGGAAATCAAAGAC 
AACGACACGAACGGTCTTTCAAATTTCGAAAATTTCTTGTAAGCA 

20 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 103>: 
GNMCG08F gnm_103 

CCCAGTTTGCTTTATTTTGTAAATCGCTTGTGCTTGTGTGCGACACCTCAACTTGAGAGT 
AGTATGTTATTGAGATGACGCAAAATTTATACATTCTTATGTTGTACCTGTTATACTTTC 

25 ACCAGGCTGAAGAATTAAGAAAATGCCTTTGGGAAAAAAATGTACCAGCAAAGGGTATAT 
GTTGGGAATGCGGTATTGGCATCCATTCACTGAGGAAGCCATTGAACAGGTATGTTGAAT 
ATGGTGTTTGGTAGTATCTTGATTTAAGGCTAAAACACAAAGTTTTCTTTTCGTATTTGC 
ATCTTCAAATATTTGCTTACATTTAAAGTAAACCACTACATTTTGTGTTTTTATCAAACA 
GCATTTGCAAAATAATGATTGAAGTATGTGTGAACACCTGGAGTTTGCACTTTGTGAGTC 

30 TTA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 104>: 
GNMCG09F gnm_104 

AGGTCGGTATCCGTTTCAGAACCTGGTATTTAAGTGGCAAGACCCCAAGCCCAATTGTAA 
35 TGTTCAGTATGTTGGTCTGAGCAGCTGGGATAAACATGTTGGATATAGAAACGTGAGTGT 
GTTTCCTGTGACACATAATCATATCTTGCTGTGGAAGCAAGTGGATTGCCGTGAAGTTAG 
AGGAGATGAGTCTGGTGACGAGAAAGTTGTGGAGGAAGGGACTGGTTATGATTATGAACA 
ATGGGGACTTGGGAATTTCTTGGAGAGTTGGCAATTATCTGACACAGTCTTCCTTGTTGG 
TGAAGAGGAAATGGATGTCCCTGCTCACAAGGTTATATTACAAGCATCAGGTAATTTTCC 
40 TTTGAGATCATCTGATGGGGATGTCATTCAACTTCGTGGAGTGTCGT 



The following partial DNA sequence was identified inN. meningitidis <SEQ ID 105>: 
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GNMCG10TRB gnm_105 

GAACGACCATTATCTGGAGAATTTCATGCAGCTTAAACGTGTGGCAGAAGCCAAACTGCC 
AACCCCATGGGGCGATTTCCTGATGGTGGGATTTGAAGAACTGGCAACCGGACACGATCA 
TGTCGCGCTAGTCTATGGCGATATTTCCGGGCATACCCCGGTACTTGCGCGCGTCCATTC 
5 CGAATGTCTGACCGGTGACGCCCTGTTCAGCTTGCGCTGCGATTGTGGCTTCCAGCTCGA 
AGCGGCATTGACGCAAATTGCCGAGGAAGGCCGTGGTATTTTGCTGTATCACCGTCAGGA 
AGGTCGTAACATTGGTCTGCTGAATAAAATCCGCGCTTACGCACTGCAGGATCAAGGTTA 
CGATACCGTAGAGGCTAACCACCAGTTAGGCTTCGCCGCTGATGAGCGCGACTTCACTCT 
TTGCGCTGATATGTTCAAACTCCTTGGCGTCAATGAAGTCCGCTTGTTAACCAATAACCC 
10 GAAAAAAGTCGAAATTCTGACCGAAGCAGGGATTAATATTGTTGAACGCGTACCATTGAT 
TGTAGGTCGTAACCCCAATAACGAACATTATCTCGATACCAAAGCCGAGAAAATGGGCCA 
TTTGCTGAACAAATAACCCTCTTGCATTGTGTAATTC 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 106>: 
15 gnm_106 

TCATATTCTTCAATTTCTTGCTCCTCAATGACAACGATGGTAGGCTTTACACTAGGAGAG 
GGACGAAGCAAGTCCTGAGCTTCTTCCCAAGTGAGTCTCAGCTCCATAGATTCTTCACTA 
TGCAAAAGAAGTCTCTTATTTTTTGCACCAATGGTTCGAGTTCTCTTCTTCTCTTTAACT 
CGTGTAGGATCATCACCTATCCTGCCCCCGTTAGTCTCACTGTTCAAATTCTCAGGCATA 

20 CCATTCAACTCTTTCGGTATTAGTGAAATACACGAGGAACCATTTATGGAGGGTGGGTTT 
TCTGTTACACCAGACGATGATGTGTCCTCAGTTGATGTTCCGTTGGTGAGCCCACAACCC 
TATTTATAAATATTGTAACCGGATAAGAATGGAGCTAAGCAGAAAATAAAAACCAGCACA 
TTCCTACAGAAACCAGTTCATAGAAACCCCAACCTGCATGTCTCCAGCATTAGCTGCCTT 
CCTGGAACCCATGATTAGTTTTCCGCCAGGATCAACCCGACTGAAAGTTACTGTAGAGGT 

25 GAAAAACACAGAAAACCAACAATAGTTTTAGAAAATGGTTCATGAAAATTTGATGTTAAA 
ACCAGCAAATGCTTGAAGCTTTAGCTAAGACATGAACTATATTAAAAGTACCTGTATCAC 
CAGCCTGTAGCATCATGGACTGTATGCATGGAGTGACACCTTCTAAAACATACATTCTAC 
TATTGTTATTGGGCCAATATCTGAACTGGAACGTCCACTCCCTACCCCTCACATCTTGGA 
TTTTCAAAGGAATGCTTCGGATTGACTAATCGGAGGAAAATATGCCT 

30 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 107>: 
GNMCG12F gnm_107 

CCCACTTAAATTGAACTAATTATGTGTTTGCAAAAAACTTAAATACCACATGCAAAAAGT 
TTAGTTTTATTTTAAACTTTTAAGCAATTATGAGCTACTTCTCAACTGTCCATTTAAAAT 

35 GACATGTTATATGTTCTTTTTTTGTTGCTCATAGTTATGTTATAATTGTTTTTTTATTAT 
TATTATGAGATTGTATTAAAAGCTCAAAGAGCTAATGCTATAGTTTTTTTTTTTCTTTTT 
TTGTCATCATTTTAAAACGAGAAGTGTAGCCAATGCTATAGTTAAATATTATATTTAATA 
CTACACAAAAAATCAAGGTTATTCAATTCAAAAGAAAACCACAATGGACAATATATGCCA 
CATTTGCACCTGAGAAATGAAATACATCCATGTTTTCAAATTTACATTTAGCCCCGTTAT 

40 AAT AT T AAT T AC AT AT AGGAC C CAAT T TT GAC G TAAG G T GAAT CT C T 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 108>: 
gnm_108 

GTTGTCTGGCATTACAAATTAATGGTTTAGCTGTCAAATTCAAAAAACATGATTTTATCC 
45 ACAATGAATCTAGTAACAATCTACAACAACAACAAAAAGAATCTAGTACTAAAATTGGGG 
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TCAAAATCTATTGTTAAAACTTAATCCTCTTATTTGAAACTTCATCTTATCTTAATCCTC 
TTATTGCTCTTTTAGTTGAAACAACTCTCCCACTTTTGGAATTTATAAATAAATTTTGCA 
AGCTTCACATGGAGTATAGTGTGATAACCATATAAAGTCACATGCGGCTAGACTTGAGAG 
TCGACACATATGTTTATGTGCAATGTATTGGTTGGGCTTCTTAATTATGAAACAAATGGG 
CTTTGCAATAACAAGTTAAGTTTCTCGATCAAGCTAAGCAATATCTCAGCTCGTGTGTTG 
ATTGTTTCTTTTCTTGGTCAATTCCATCAAGCTATATTTCTTCTAGTCACGGTTTCGTAC 
CGTTGCCTCTATCCGAATCCATGCAACCTCCCCAACCATATATAACAGATAAGAGATTTG 
CACAAATGACAGCGAAATGTGCTAAACTCGTCTGGCGTTTCCTAAGAAGACGACATTATT 
GTGTGAATTGGAAGAAGCGTGATTAGGGAAACTTGACGTGGACTTTTTGGGCTATTGACA 

GTTGCATCTTTTCTTAGCCTTTGTCCCCTCGGTTTAGCCGCTGTGAGGTCGGGACCGTTG 
TTAATTATTGTAACACCGCATAATTACATAATAATATAAACTCGCAAAATAAAAAAA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 109>: 
gnm_109 

TGAACACGTAAGTCTACAAGTTCTAATTTAAAATCACAGTTTTTCTTTTTATATTTTAGA 
AATTTTTACGGACGGAGATGGCTGTGGAATGTGGATGTACATAATCTATAATTTTATTTT 
ACAGTTCTCCAATAACATTAGGTGAAATTTTTTCCCCGAAATTTTCGACTTCGTGAAAAT 
TGGACAAAAAAAGTCCATAAACCGTTAATTTCGTGTTGTGATATAGATTTGTGGGTCGTA 
AATAATACTAGCAAAATCCAACAAAACTTTTGTTTTCTTGTGCTTTTTTCTCTTTAGATT 
TTTTTGTGTGTGTCTAATTTTACATATGCATGCCCTACAGATAATTCCTATTTATGCATC 
TACAGAACTCAATTATCGTCTCAGTGATAATAAATGCAGTAACTGTAAGAAACGGACGTA 
TCAATTTCTTTTCCTGACAGATTGAAAGTTGTCTTAGAGAAATCGGTACTTATATAATGA 
GCATATCATTTTCTCAGCGTGAAATCAGAATGAACCATTTATGATTTTACCCACTATATA 
TTAAAAGAGTAGGTTAGGAGAAAATTGATCCTACGTGGTACGTATTAGCTAAGACCAATT 
CAAAAATATGAAATTCCTCTAATTTATCATTA 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 10>: 
gnmllO 

GGATGTACGATTAGAGAGAAGTAGGACCATGGAAGTTAGGGAAGTAGGAACATGTCATAG 
ATAAGGCCCACCCCAAATATGTGGTCGTGCTTCATCTTAGAACCTCGTGGTGTTTGGCTT 
AGCTACGTCGTCAAATCATCCATCAGAATCCAGTTTCAGTTTTGTCTTCCAATCATGTTT 
ATACACGTGTTCCTATCGTCTTTAAAGATATCTCACGTCTCTTACATTGCCTAGTTGCCC 
TAATAATTTTCTGCCGGTGCGACTAGTTTTATAAGACTATTTGTAGTTTGAATGTGAAGA 
TTCACAAAATGGGTCTTCATAAAAAGTTAAAAACCCTTACCAGTTTTCGTGATTTTTCTA 
TTTTGATGTAAGTTTCTGTGAATCGATGTGATAATATGTCATGTGAGTCTTTTTTCTCCG 
GCTGACATAGTAACATGTGATTTGATAAGAAAATTATTTTAGTATCGTGATAAATTTTGT 
GAGGTGTTTAACTTTTTGTTTAAATCTTAATGCAAAAACTTCCAAACCCTAGATTTCTTT 
TTTGTAATTGGTTTTGCATCAAAACACAATATCCGAATGTAAAATATTGAATTAGCTAAA 
C AG TAG AT G T C C AC TAG AT CAT GAG T AGGC G ATATAC AT AT AAAT T TC AT T AAT T C AGAG 
AGAATAATAATTAAATTTTGTAAAAAGGTGCTAAGGCAAGGTCTTAATACAAGTCTAAAT 
TATTCAGATGAAAAATTCATGTTAGGAAATAGGTTGGACCATAAGAGGATGGTGCTATCA 
ATCTATTAACAAAAGTACAAATACCCTGAGCTGTACTGCCGG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 1 1>: 
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GNMCG15F gnmjll 

CCCTGCTCTTCCGTTCCATGTTTCTGCACTTTTTGTCCATCCCCATTCCCACATTGTCAC 
CGGTGCTGGTAACTCCCTTCTCTGTGAATCATACGTTGCTAATAATTCTTCTACACTCCC 
GAGCGGAACTAACGACTGCCCAACCAGAAAAGAAAAGAATTAGAAGTGAAGATAACAGAT 
5 TCTTTTGTGGAGCTTTAACTAGATGTAAGATGAAAAGTGTTTGTTACCTGTCGAGCTTCA 
AGGTTTGAGACAGCCATAGCACCAACGTATGGAAGACTTTCCACAACAGCATCTGCCAAG 
TCAGATATAAACATAGGTTCTGTTCCTAGAGCAGGTACTCGCCCCCAGTTTTTGATACCA 
GACTTCAAAGCCAACTCTTTATACTCAACATCTATCTCCTCCAGAGTTTCAATGTGCTCG 
CATCACAAACTGTTAAAATAGAAACAAACGTGAGTTTCAAATAACCAnGAGAGAGAGAAT 
10 TTGTG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 12>: 
gum_112 

TTAAAAAGGGTAAGTGGATCCTGACCCTGTATATGCTGAATGAACTTTGTCATTTTCTGT 

1 5 TAAATTAATTTCGCTGATGCCATCTATGCTTTGATGATGACGCAGTTAGAAAACAGCAAC 
CTAAGCAAAGAAATCCCAGTATTCAATCGTCTTGTAAGTTCTTAACATCTTCTATCGATT 
TGGGGATTATTTAATTTGTCATTTCAAGACTGATTTTCTCTCCAAGCCCTCACTTATTTT 
GTCTTGTGTACAGTTGAAGGAGGCTGCTAGCTTCCTAACATCCGGATTGATATCCCCAGG 
AAATGAACCGATGTATGAATTACATAGTCATGTATCTTAGGATTGTAAACATCTCCAGGT 

20 TTATATTTCCAGACTTCTCAATTATTAAAGCTTTTCACCTCTAGTTCAAGATTCCAACAT 
CGGAGATCGAGTTTCAAGGAGCTTCAGTACATACGTGATGGGGACAGCAATGGGGTGCTG 
CACTTTGTGGGTACATCTTATGGTAGTCATCAGTGGGTCAACCCCGTTCTCGCAAAGGTT 
AACCTCACTTTTATCTTACTTTCTTTATTCATATTGTTGGAAATCCAATTACCATGACAA 
GGAATTCTGCTGGAGAAAAATATTTCCTTATTTGAGTTCTTTATGTTTTACAGAAAATCA 

25 ACATTACATCGAGTAGTCCCACATCCAGATTCACTGATCCAAAGGCTTTGGCTTCAAAAG 
CCTATGCGGTATGGTCCACCCAAGTTCGCTCGGATTATATGACTAGAATTTGGCTTGAAC 
TACAAAATTGACGAAGCATAAAATTAATTGAAGTGAACCTTCTTTCCTCTTAGATACAGT 
ATTTAACCATATGATTTCATTTTTTTGGCACCAGGGTACTTCCTTTGCAGGGCCTAGGAT 
GGAAGACGGCCATATATCATCCTGGTGGGTGGTGGACTTAGGCGAAGAACATCAGGTCTC 

30 CTCCATAACTTCTCTTTCTACATACTCTGTTCTCATAAAGACACAAACGGTCTAAATGCT 
CCATATGTAACCCATACTCGCAGAAATAAGAGAAAATGTATTTGAGTAAAACAACATTTA 
CTTTAAGTTCTGAAAATAATATAACACGGTGAGGATTCCTGGTTGCAGCTTATGTGCAAC 
TAT T ACACCT T CAGAC 



35 The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 13>: 
gnm_113 

ACATTCACCAATGGAAGCTAATGTTGGTTTTTAAAATACTCGAACCATATTATCTAGAGT 
CTTCTAGACTATTCTATCACTTAACAAACATGCAGTTTGATTACGAGTTTTTCTCGTTAC 
GGATTTAGTGATGAGCTAGTAAATGATTATTGATTGACAAAACTTATAATATGGTTAATG 

40 TTTTCCATCTACCATTTACGAAAAAGGTAACAAATTTTTGTCACTAATCTTTCGATAAAC 
ACAAGTATGCAATTTTATTTTTATTTTTTGTATTCTCTACATATGCTAAGAATCTTAATT 
AAAACAATAAGACCTTACACTAGTTTTGATTATTTAGAATACTTATCCACATCCCTTACT 
TTCAGTACAAATGTCATCTTCATTCTTCCCTAGACATTATTTAAGAAATATTTACGAAAT 
TTTACGAAATCAAATTAATAATTGTCATTGAGACATTTAAAAGTTTATCACTAAACTAAT 

45 TCCCTAATTAGGGATAAATTTTCATTTCTTATGACATACAAACAGAAACGTGAAACACGT 
AGGCCCTCTTTGTTAACCTCCTCACATTAATAATTTGTCGTAAACATCCTCACATTAACA 
CTTCGTGAATGTTTAGTTCTAAAGAGAAGAAAAACTTTAAATATGTTTAGCATATATTTA 
GTTAACTTTGTTCTATGAAATTTAAAGTAATTCTTTATGTCTTATGACATTTAAAAGTTT 
AT C AC T AAAT T AT AAGC G AT TTGATCTAC 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 14>: 
gnm_114 

TCATTGTGACTAGCCAAGTAGCCATGCTGGACACTACCAAAGTGGTCTGAGCCAAGACTT 
5 TCTACCTTTTGTTTTTCCTAGTCTAGACAAAAACTTTGCAAATAAAGTATATTAGTAGGC 
TGAAATTTTCCTTGTTCATTTATTTCATCATTCTACACAAACTAAAAAAAAATAAAAAAA 
ATAAAAATAAAATAAAAAAATTAGGAGGTTTAGTAAATAAAACGGACAATGAAAAAAAAC 
ACAGAAGAGAATGATTTATATATGTTAATAGTACTAAGGAACTTTGGATCCAACAGGAAA 
ACGTAAACTGTGGAACACCACGATCAAGTACTAAGGGGTTAATCCTTTTTGACTCCTCAA 

1 0 GCGCACCATGAACACTTTGATGGAAACAATAAGCAACTCAAGAGATTAGAAGATGGGAAA 
GTTTTATCACTATATCAATGTATATTTGTTACCAACTCACATAGTTAAGCAATCCGAAGA 
TTGTGCGACGGAAGTGATGGGCCACACGAAGGATCAATGAACACTTTGCATGAGACGATG 
GCACAATCTCACTGTTCGGAATATCAGCATGATCATCTACCATCTTTAAAATCTAGGATT 
TGCTTAAGTGATTTTTTTCTTTCTTAACACTTCGCCAAATGGATCTATAGATCTAAGGTT 

1 5 TCTTCTTCTTCCTCCAAGGATTATATGTGGGTTTTAGTACTTCTCAAGTTATCTCGAATC 
TGGTTAGTTTTACTAACTTACTATTTTACTAGCAAGGAAAAGTCCAATAATACGACTTGT 
GTAGCCAAAAAAAAAAACACGACTTGTGTAAATCTGGAAATGACGATAATACCCTCGTAA 
AACCTAAAACTGTGAGGAGAGAAGAAGGTGCCCTTTTTGTCCCAGCAAGAATAAATCACG 
TCGGCCTTCTTTGCCCTTCTCCTTTGTCCAGATTTTCTTCTTCAACCTCTTTCTCTTTGC 

20 TTACCCGCCAAATTCCTTATCTTTGAAATTGCCTCATCCCTTTCGCGTTTGGTGATTCTG 
AAGATTCCGCTTCATATCCTTTTGATCTGTAAGTTTCGATTTCCGATCTCCTTCGTTTGT 
TTCCTGTCAAATTTGGTTAGAAATTGTTCCGAGCATTGAATTTTCTCGTACATGATCTCT 
GTTTTTAATCTGTGTTTGTTTGATCAAGTTGTGAAATTTCGAATTGGGTTTTGGTGGCTC 
AAGGGTGTTTTGTTCGTTAGCTAAATCCCCAACAGAGAGCTTTCAATTTCAGAGATGGTG 

25 GTAGTTGTAAAACTTAGGCTAAAACATTAATCTCTGCTCTTAACTAGTGTTGGTTTGGAT 
T T T T G T T AG AAAC AAT GAT T G G AG CAT AAGT T T T T AT AGAAGAAT GC T T C C AAG T T AGT T 
GCTTTTGTGCTATATCTTGAGGGCTTATGGTTATACAACTTATAGCTCTTTTATTTGTTT 
TTTGTTCTCACTTTTCTGTCAAGGTCTTATGTTAGTGTTCATACTTTGTTTTCTTCTTTA 
CAGGTCTATAAAAGACACTACTGGTTGAATTAGAATCTGTAAGAGATATTAGTGTTTT 

30 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 15>: 
gnm_115 

AGCGATGAAGGCACTACTCTTTTGCCCATCTAACTATCTAAATAGGCCTAGTCGAGGATA 
AACCTTTGGTTCTTTTCGTTAGTTAATAGGCCTAGGATTTGTCTTGTACTAATTAAATGT 

35 TGTATAATAATGTATACATATATATATATATGGTTCTTTATAGTTTCACGCTGAGACATG 
AACATTAACTGAGACAACTTTAAACCTTGAATATAATTGAGCTTGTTATACGTGTCAGTT 
TCTTATTACATCAACTGAATTTATTTATCACTGAGACATTTATTGACTCCAGTCATAAAT 
AGTGCGTATATGTATAATTGTGTAAAAAAGGTATGTAAAATGTATGTTGAGAAACAAAAA 
AGGTAATATGTGTAGAATGCTAAAAATGAAAACAAAGTACAAAAAATCAGAmCTTTCATT 

40 GGTGTGGCATAGTGGTTACTGGCTCGGATCTACTAGGACGAGTACGATTTCGGCCCACGT 
ACAGATCTAATATCACCGCACCAAATTAACAGATTGTTGGAGTTTGTCCAATTTTCAAGA 
AGTAGATTCAAACAATACTTTCAGAAACGGAACAAAAGATCTAAACGATATTGGAAAAGT 
CTACTGTTGTAACTTTCCTCACAGGACCACATCCCCATCTCCGTCAGTAGAAGAAATTCC 
AAAATAATAAAAATAAAAACTGAGAATAATTGATATGTCAAATAAATTAGAACTAGCGAT 

45 ATACTGCAGTGAATAGTAGATTAAACTATGTTAGAATTTGGATGATTCTACATAAAACCC 
CAAAGACTAGTAAATTAGTCATGACGCATTAGTGGAGAACATTTTTCTACATTTAGGAAA 
GATCGAAATACCACCATTTT 



The following partial DNA sequence was identified inN. meningitidis <SEQ ID 1 16>: 
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GNMCG19F gnm_116 

CTGTTATCGTTGCGGGTATTTCTCAATCTCTCTAATTTCCTATTCTAAACTCCAAATTTC 
GTTTGATTTTTGACTAAAGTCTCGATCTTTTCGTGACCCTCTTCTTGATTCTCTGTTTAG 
CTCTTAGTTTGTTCATGTTCTGTTTTTTTGACTACGTATATGGTTTCTTAGTGCGAATCT 
5 TGACTCTTTTAATCTATAAATAGGGAAAAAATATGTGACTTTGGTACATAAAAGGGAAAA 
AATTGAGACTTTGGTTGTAATGATTTTGTTATAGATCTGCGTATGAGAGTTCTCTATTCT 
GTGAACAATTTCATAAGGACCAATCTGGTTGGAGGGAATGCTATTTGTGTAGCAAGGTGC 
GTTTTTTGAAACTGTGTGAATATGTTTGTTTTTTCTATATATAGAGTTTAGTGGTGATGT 
TTTGTTGTGCTGATTGAGAATCTGTGAAGACAGAGACTACATTGTGG 

10 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 17>: 
GNMCG20F gnm_117 

ATCCCCCATCTTCATCAGCTCACTTCTCAACGCTTCGCTCTTCTCCGCTAACGTATATCA 
GCTTGCAGTTGGCTACGTGTCTTTAAAGCTTCAGGGAGAACAACTACTGCTCTTTCTTCT 

1 5 TGTTCTGCGACTCCACTTCTTAGCTTTAACTGATCGTAGTAAAGAGCGTGAAGAACAATG 
TTTACTGGTAATCTCTTGTTCTGTGAAGCGTGAAGACGTGCGTCGTAAGAAAGCTTTAAG 
GGATCCATTGAGCTACACACTTTTTCCCTTTCGATCTCGTCTAGATTCGGATGAGCTTTC 
AAGAAGATGTCTATAGCTCTGTAGAGATCGTCGTCTGATTTTCTAGCGGATTTCGGGACA 
AGATTCGCAATCGCGTTGAATTTGGAGATTGTTAGGTCTCCGTAAGTAGCGATCTCCGCT 

20 AAGTAAGAATCAACTGTTTTAGCTACTCTTTGTAGTGAAACAGAGCAG 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 1 1 8>: 
gnm_118 

ttttttttttttgggtgaatttttttttttgtttcaatttaatttatcgatgtgaaaaat 

25 taaaacttttatgggtgagatagagagagaaagagggagagagcattcaagtgaacgaaa 
cgcataaaatgcatgcacgacacttgaagacacacacaaaactcgaaaagtaagaaaact 
cgcagagatttagaacagacacaaagtgaaagactttggtttttttttgactttgttaag 
atatgtttttttggtatataatatatatagaaatgaaatttagggttggtaggaatcata 
tattttggaaaaaaaatag tatggtgacgtaattttaatatttggttatatgtattcaac 

30 taatttataggtattttcctttctacagttggggtattatttatataaggaaatattgat 
tat t t cat caagaaaagaaagaat t at t caat agaaac at at atg tttctttt tgcaaat 
cat aaatatat agag tgcatg cat gacactaacacacacatgcacaaaagac t t t gagg t 
tcttctttttctcttttgactttcttggtttgttattgtcaattactctaagaaatcatt 
t taat t taagttt g taaaag t tataaaaattatcct aagaaaagaaaataat agtacat a 

35 aattctacttatctaattaaagattataatagaaatttgcgatcgcgtacatgtatatgc 
tatatactctacctgtcgtcattctctgtatatgtattctaaccaaatttgagttccgaa 
taccctaaaacttagagtggattgagaccgatagataagtaaaaattgacgattcatatc 
aaacatgtagtcttatggtagaatatatattccaaaataagataccaaatttatagagaa 
cttgcaaacgaaatgggaagaattggtggaatataaactaaaaattcattcttgcttaaa 

40 ttgaatttttttttcctacactgaagaaaacaaaattagtttataccatcgacaaaaaga 
aatatgcaaaaaatcaacacaatatattttgtaggatttgtttattttttgttaatactt 
ttgaaggatttgtagttaattgaatatatatatatatatataatatattatgtttttttt 
tttgccattttactacatttaaccataaccttgctatttatggagtccaatagtccatgc 
gcatgataaacatacagtataagtgttcacacgattttatatatgcatgtgattttctgt 

45 caaataacacgttactacccaagaatatatcatctatttgttctaacttttactcatgca 
tgctctattcacttcgtatttcccattaaatctttaatcttttctatctaattagttcaa 
atttaaatctaactaaaatgacaccatatcttttggaatcgctctcttttgggtggaatc 
ttctatattatcaacgagctactattaagttactacgttttttcactcccttttttgacc 
ttatatatagctaggcttgtaacacctatcgagtaattgactactgttggaacgagtaaa 



